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Abstract: 

PROBLEM TO BE SOLVED: To efficiently execute the receiving control and decoding processing 
of information. 

SOLUTION: A first storing means Mlla stores ciphering setting information which is being used 
presently. A second storing means Mllb stores newly updated ciphering setting information. A 
ciphering setting information storing means 11 includes the means Mlla and the means Mllb, 
executes storage control on the means Mlla and the means Mllb. A ciphered information 
deciphering processing means 12 receives an information stream having a frame constitution 
and then validates stored ciphering setting information from the next frame to execute 
deciphering processing to a ciphered information part shown by ciphering setting information 
from the next frame. 
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6 2 wfB'B^S t ©^ 9 #*.ffl«l£fT 5 Bt^biSJtff ft 

7 v-A*fig£#o*nsfir#* h u -a^si* U watt 
LTV^iufBB|r^ftt££fifg£, fuffBBf -^MSc^ 5 
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[»*il9] tfjta«ta'tiB«^«, ffrtaBf-8-ft^ 
Sttf**^ * y i-taes*. mcswtiuta^ ^ y ^e, 
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sHt 1- s » A#nffiMSB t m-r 5 o 
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[«*»&«] 5£¥. iilff— t-^cD#«ftft*PaL, 
t'ft • d">- • fVy h\ CATV, iUjS^WfcV- 

aflrf — t** *fi»&T?sHJW- 5 fc * », *A#aft 

PSr3tfbLfcttA*^>'^xA^^piJA-efc5„ 
[0 0 0 3]ttAfI^T^tUtt, l*CDJt7 
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TPDSM^SfflLfcPON (Passive Optical Netw 
ork) S/* x B £ ft-C* 9 , )fe7r^^ SrfcSEjS* 
T'MtSFTTH (Fiber To The Home) -^^r A CO* 

[0 0 0 4] Sfc, lOip^FTTH^fAroHi 

t^LT, «jf^*^&«£f*II-f5fc^ ATM 

(Asynchronous Transfer Mode) Srftjffi Lfc ATM- P 
ONCfl^, F S AN (FullService Access Network 
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^•MH-efeSo *PA#£Sl 00a-10 Onftttt, * 
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onui o i &icMLrmm-r^r<omm^MLrm 

%\\L^Wf„ -©T^lffgWBf-^bftVP (Virtual Pa 
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*mm Wfttt, ifovp^uTie^ffcSr* 
Lfc (on) a^a* (off) %m-rmmmm-ehzt§ 

[00 13] CCDi:5{£, ATM- PON^xAWBf 
^Hb^-Cft, Bff^«lttONUttl!:t!l9 3-Cb*U T5 
IffSroBt-^ftrooN/o FFBVPI Wsifff fc>tb5 0 

^LT, OLT2 0 1^ONU10 1aHTt)^yt- 
Wfl^T, BS^ftSlJeifSSra^PL., ONUI 0 1 a 
T*ftgBcDB£^-il£rffl^T, HF^fls£*ifcVP©T»Jfl* 

[0 0 14] 
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[0 0 15] $lx.ft\ ONU 10 1 a -eft, OLT 2 0 
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ssesft-ci^fci^. 
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5 » h V , ff 3£*._k(f n^ntf 5 * if £ v ^ o fc 



[0 0 18] r.©J;5f£, ffifOATM-PON^r 

AOBf^b^-eft, -H^*fijflf«s*«BiacS^r*s e> 
[0 0 19] *3SM«:roj;5*^t«*'rft$Jxfc 1 t> 

[0 0 2 0] Sfc, *S!W©ft!l»B«Jft, ^SC&ilff 
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£W-5fc£>(^ ill fcjjrf-J: 5*, *JPA#^^xA 
SI Ofc&^T, Sl = *^i/ 3 ^Sf-Bf-SHbtrKLfc 

mm ^(om^tm^ s^tatt-r 5 r * ^ ^ ^©si 

1«0|21S#SM1 lat, STL<M&£tlfc9£-^bH2£ 
IHaSriatS -f 5^ yVTy 2 ©t&Kt^&M 1 1 

b £ 3r^, fl 1 CDfB'tt^gM 1 1 a TkXf-% 2 COfHIt^ 
iMll b-cD|2ttfl5iJ»SrtfV\ if-8-«©if-§«Sa6:^ 
5 » 1 ©IBtt^SM 1 1 a fc# 2 ©Ctt^S 

M 1 1 b £ ©9) <9 W£fr 5 H*^ffcK£flra«E*^ 

[0 0 2 2] rrt, mi cDfEtt^JgM Halt ^± 
\m * ©US ^fc&3£fiHR£f21frr 3„ H 2 ©IBti^SM 

5o Bf ^fb^stf $statt^s i i it, m i ©tatt^SM 

llat|2 ©IStft^SM 1 1 b Sr^^-, ^ 1 ©tatt¥ 

SMiia stKH 2 ©tatt^SM 1 1 b -©tatiM«£ 

11a £^2»fB«^SMl 1 b fcCD^D^#^f|5IJ#P 

£fi 5 o »t ^btff««^-fb^a^s us, 7 v-j^m 
j*&#oflr#;*h!;-A&gfiu fa«LTv^if^b 

»»K*fr 5*-JWU«!aiSrft7 1^- A*» feff 5 . 
[0 0 2 3] BIS i 5 3fclPA#3R^ 

^rAtfiiLT, Bff^®*fflv^TBf^b^To/ttflB 

B2 0(i^6V^r, gffi^B^'tf*^ h y-ASra^t-fS 
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[0 0 2 4] ^-t?, 7 7^iai«fg2 1li; 1 Sffi 

«i«rff 5 „ msHm&ffimsmm^wt 2 2 ii, y?y 

[0 0 2 5] 

Sroigaia-efeSo *snA#$i»ffiiig 1 0 », onu 

MLTOLT^^jf hy-A (»©i? 

S ft S) £3Hf-f3„ 
[0 0 2 6] iLT, g a«gff4f£ LfcBf -^H^rffi 
V^T, flfS* hy-Aft©B£^ft£ftfcffffii^fi*fL- 

ONU 1 0 tHf.Sc, 

[0027] 9%^m&mm&^Wi 1 1 1±, mum 
Stt**iairr5fcft^, «b 1 oiait^aM 1 1 a tf§ 

2<73fB«^©Ml 1 b©2ffl©B1t«Kt^rU-CV^5. 

ft, VP I SrHiffitL-C, ifcoVPi^LTBf^k^JE 
[0 0 2 8] ffl©ettt#«Ml 1 ai±, TtTJ-fM 

BEtti/rv^o f2osatfgMi lbii, /<y?r? 
9 , * l < s& $ tifcBS^-ftis^tf #%iattt- 

a. 

[0 0 2 9] LT, B^ftlSSIf #fS«¥J2 1 1 (4, 
fg 1 ©fB'B^SM 1 1 a tm 2 ©fEtt^KM 1 1 b --CD 

mrnmm (ttMM) *frv\ B^gg©B£^fgjg& 

94%>ir (*l>B§^«££ffb^B§^^5&LfcB#0D 

^ $ -e, fg i ©tH'R^SM iiai|2 ©wait 

fiMl 1 b tro§J!3#jLfli!l«i&fT5. 

[0030] m^rimmifi^mm^wc nu, 7 

^HtRStimSrSB 1 ©lEtt^&M 1 1 a fl»e>«WHtt L 
(±lLfcBf^-ft^£tf*5r*ai--r5 0 ^LT, Bf-^bK 

[0 0 3 1] #ijx.(4\ ft** h y — Atp©l0©:7V— 
A©cpT\ V P I = " 0 0 1 " ("001" ti^y-f 



-9) ©ft S^Bf -SHU Sft-Cl^S e^Bf^fg^ff fg ( c 
lBfc$ftT^5k©£-f 5„ Sfc, VP I ="0 0 1" 

[0032] i 5 sf#ft:«:Sfi? -r 

5 i , *?9Tv -?\%<D% 2 ©fBft^SM 1 1 b ttati 
ftLT, 4 8 XT7W-AgiiLfc«©Bf-8-|iMaS:^-f 

Mtr»£Lfc©-e\ nt^t«yi, m^[^s©^-St 

S:l»±i-5ri:*s-5rffit*5o f¥»S)tm«f 

[0 0 3 3] ^SPff2tIHiJfP^ 1 3 r±, Hff-^fcRjgffiffR 
^#«ft^^ 1 3 atefBttStfS. 

#P#©1 3R0«a-^ft-7X^^l 4©f#B(roV^rt4 

users. 

[0 0 3 4] ftt«SJ3©ONU 1 0 ©AftftfcflMfc • 

ttf1MEovvr#L<RiPH-5. ft*s, 

SSrChu r n, ^{b^aSrDe churn, if-§"ft 

RSflHR^Ch u r n e d - V P KSflM* fc ff-So 

[0 0 3 5] B9 2 ttflHR* h y -A0>*j£fttf C h u r 
n e d-VPK€fflf«©7*— h*r^1-|a-<?&5. 
OLT*»feSftSix5fflf«^ Fy-A(f)lO©7V-A 

(P LOAM7 V — A) IX OLTtONU 1 OM-effilJ 
Wff#£»frr5fc*©PLOAM (Physical Layer 0 
peration And Management ) ±/Vt, *l^©aff'lf«^ 

if-fe/VC 1~C2 7^6>flffig$n5. LT, 
^OPLOAM71/-A2o^t% T7WAtf5 

(giiz-F^lSOMbps^KO^) „ 4fc, 
PLOAM-fe/VXt/a.— 1f-fe/V#t, Hr/V^5 3/^ 

[0 0 3 6 ] Churned-VPfg'lfit PLO 
AM-tr/v-catff ^^S#Sffl#ft#© 5 ^© 1 Offe 
9, PLOAMt;V©4 0/^ h~5 1/^ h4t^C 
h u r n e d -VP&fetfmt LT;£it£tiT^5 0 

[0 0 3 7] 4 0 h B f±, P ON — I D"C?fc , O 
NU 1 0©ftBiJ^i: UPON- I D^SB^ttSo 4 1 
/<W h 1 ft, C h u r n e d -V P|g^ff«Tfc5 r t 

*ftifc*5BW'WSB$*L5. r©iiSij^-» "0000 

1111" WMSB, *»5LSBtfe5, Kft 

mm) 

[0 0 3 8] 4 3, 4 4 /^^ h g (4, V P I £r^-f 1f # 
-e&ip, 4 3, 4 4/M h SfcBSixSVP HffBSrV 
PI [11:0] tm-To 4 "a b 

cdefgh" SrVP I [11:4] t*L, 4 4/M 
bg© "i j k 1" £VP I [3:0] t*-f 0 ft*S, 
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ATM-PON'>XrAOVP I ©fliJ44 0 9 6fl&5 
(4096VP&5) 0 a— iP-fcA-fc, t*©VP 

[00 3 9] ^ r T\ [M : N] [4, TfNfyh^t) 
IfiMfyF© (M-N+l) t^F©f-^T'J)5i 
t£s9H"5o 4 hBIt 4 3, 4 4^-fbSti 

IB^tLfcVP I Id^LT, Churn^fLTV^^ 
«T^1-««^1E$n5o W«i4 "x x x x x x x a" 

(x=*£*) TNfe9, a (T^h^H = iftt,c 
hurn£*VC:}8») (Lfc^ot, ONUlOt'UDe 
churn Lftttfttf ft bft W - a = 0ftibChur 
n$ftT^ftV\ 4 5~5 1/^ b i So 

[0 0 4 0] g| 3 f4#C7 U— AT?D e c h u r n £r^|J& 
-t5fc*©^tty^«^^-f-0-e*>5 o fc*S, Chu 
r n e d-VP^ yt-^7^f#Sl 1-1 iC 
hu r n e d-VPlSttif 1 - 2 lifflF 

^fbiasti?#iBtt#s i lftt^m, m^imm^& 

1 2 S»Wf *|g^-f[^S¥l£ 1 2{C*fJfS-f5„ 
[0 0 4 1] Churned-VP^7t-v ! 77^ 
Jg^S 1 1 - 1 14, PLOAMt/KOChurned- 
VP^Stt^SrSif Lfc#-g-{-, Churn ed-VP 

[0 0 4 2] Churned-VPK)etilf##ta*^ 
I£ll-2f4, Churned-VP^yir-v ! 77^ 
&7-f r--f^-:7>© lot Ltffil\ RAMI la 

(^{tmffimnz^& 1 1 ^ttfiifgi^t 

5) KCh u r n e d-VPK)tf*$R<&##&*fcfr 
5 0 RAMI laii, 2 5 67KWJ)0, 17F> 

[0 0 4 3] ftMiltLTIi, VPI [11: 
0] ©5^, VPI [11 : 4] ©8 tTy h^RAMl 
la^Of^^TK^iU a try bflMSSrRAM 

1 1 a-©#t^T ; -^t-r5 0 

[0044] VPI [11:4] &RAM1 1 

*V b 5 fcft, lTF^tVPI 

[3:0] (4fcTy h) ©1 6»B©VP IiHMMDS 

[0 0 4 5] W*), RAM©lo©7* Kl^dStL 
t, 1 610 ©v P I ?rSSt?t, r©i 6«i3©vp 

I K#J6^-5 a try bfi?$R£, RAM 1 1 a ©t&»iM§£ 
TfeS 1 6 fcfy b©#tfy hiC^LTT'-^ir LT## 
3iA/-ev^< 0 Lfc^oT, RAM 1 1 a (4, 40 9 6fi 

© a try bfi*©wB«**£#-f?> n t fcfcs. 
[0 0 4 6] u^mm^& 1 2 (4, fiMs* b y - a* 

gftU a--" SHrMCflBfcSft-C^SVP I [1 1 : 
0] ?rftm-r5„ ^rLT, ffitBLfcVP I [11:0] 
©VPI [11:4] SrRAMl 1 a-^©ic^aUT K 
l/7tU VPI [3:0] (^iS-TSfig^foStfy 



b© a tfy bff «£fg^ffi Lx-* t^5 0 a fy bff 
$R=lftfeJ4\ ^©i?/v£Bf-l§-ii£rffl^TD e c h u r 
n L, a fcTy bff S= 0 ft 6>f4, N o t D e c h u r n 

[0 0 4 7] HI 4 (4^7 I/— i^bD e c h u r n trfi 

5^©*-r 5v^-Y-b*^rHT?*>5o f##^by 

-ACPLOAMt/VaOChu r n e d-VPM 
Si-, VPI [11:0] = "001" ( " 0 0 1 " (4 
©fi?#a*Chur n£*VC^5 (a fc*y 

[0 0 4 8] Chuined-VP^yfe-^77^ 
SfSll-ia, PLOAM-fe/ka^SffbT, 4 1 
/M M©Chu r ne d-VPSSffiffB©ID^fg» 
t5t, Ch u r n e d-VP^ yfe— S?7y^trHI(C 

[0 0 4 9] Sfc, Chu r ne d - V PKSffiP 

1 1 - 2 i4, V P I [11:0] ="001" 
StJ^a try bff« (=1) SrJJC^U- A©a.— tf-fc/vc 
l©EW*r'rtgBr*yyf-rS 0 

[0 0 5 0] L-T, Chumed-VP^yt-^ 
77^'tPLO AM^;V^ ( P L O AMir/V©fig Stt^ 

LT, la^^i-tr/VF P (-fe;V©&ffSr^-f/^^) © 
&MX\ VPI [11:4] ="00" SrRAM 11a 
WStMTK^, 16tTyb©VPI [3:0] = 
" l " ottli: a try Hf#«r#t tLTR 
AMI 1 a iC##jXtPo 

[0 0 5 1 ] '©4 51-, P LOAMt/Pa SrSffLfc 
^, ^7WA©PLOAMt;Vb©3tltifPLO 
AMir/Va t&ofcChu r n e d - V PfSSffS&rR 

ami i actta*, ffi^b*aa#a i 2-e 

ClfflM) ^bVP I [1 1 : 0] = "0 0 1" KM 
^WCDechurnSrffoTK. rrT*f4V 
PI [11:0] = "001" (4-fe/VC 1 t Lfc©T\ 
f£gA/^1r/VC 1 ©D e c h u r ni^t>tl6„ 

[0 0 5 2] — tt#^ b y— A©P LOAMt/Vb 
©Churned-VPlgfit, VPI [11: 
0] = "0 1 0" Chu r n£tl/tV^ft^ (a 

^Mf=o) 5§^isB«£ixT^5«^:t4, Sir* 

-T 4 5 ft^-f 5 >-^TV PI [11:0] ="010" 
i4N o t D e c h u r n i:ft5 0 

[0 0 5 3] n©4 5(-, *SHK©ONU 1 0T14, O 
LTi)SPLOAMt;H:t£LfcChu r n e d-VP 
tS/tfffBSr, Jt7 3b5 P LOAMt;H»f) 

Wa('-T5 4 5ft«i*tL/t 0 

[0 0 5 4] m(-4?l, A©3-— 
HIB^i-D e c h u r n^S-Hf 5 - t^T't S©T\ if 



[0055] mzvg^&M&id^xWfi-tZo 

©ONU1 OOT^SATM-PONv'^fAt? 

S^#il Chu r n i ng-KeyW£) ©S 

& (^SrSfb<-T5^i:) SrfioT^S, g|5f±Chu 
r n i n g-Ke y £DM&->-^y^^-fHIt?&S„ 

[SI] OLTft, iU^Churning-Key© 
lf!S*tLT, Churning-Keyry/f- 
F^yt-v'Ml £ONU 1 0lcmm~f?> a 

[S 2] ONU 1 Oft, frLV^Ch u r n i n g-Ke 
y££j&L-C, ACK^ j/ir-^m 1 tfttOLTK 

[S3] OLTtt, Ch u r n i n g-Ke yTvff 

- by yt-i^Ml LT^b 1 6 XT71/-AI 
ii L7c#L Churning-KeyT 7^f" b ^ y 
t-> ! M2l:ONUl Ot^ff-fSo 

[S4] ONU10H, ^T-y^S2tHlt, ACK 
y yfe-v ? m2^3E&LfcC hurning-KeyO 

mmzmitx olt {csss-t s. 

[S5] OLTlt Churning-KeyTy/f 

— M y±— i?M2%i£imLXfr(b 1 6 XT7U-Ag 
iiUfcm, Churning-Key7?7 , 7 f -M? 
ir— v>M3£ONU 1 Otjgff-fSo 

[S6] ONUlOte, ^T^7°S2S0 ! Xf^7'S4 
iHHt^ ACK^yt-^m3^0LT|;igif5. 

[S 7] OLTJSChu rning-Ke y 7y7"f- 
h^yt-^Ml &ONU 1 0*~-<£{f br^P)4 8 XT 
7V— AgiiLfc^ (C h u r n i n g-Ke yH5Sc 
5>-^) "C, ffL^Chu r n i ng-Ke y rfSffi 
ffl£ft3„ -Tf£t>h, OLTttrwffL^Ch u r n i 
ng-KeyfChutn^\ ONUlOttfrLl^ 
Churning-KeyfDechurn^fl9„ ft 

&\ i6xT7i/-Affl*?yn±, Hi^-r ± 5i-0 
LT, ONU1 oombtft 5„ 

[0 0 5 6] Lfciiot, OLT^Ch u r n i n g- 

Ke y7y7"f - M jy-fe— 5?M1 &ONU 1 0 IdjUfi 
LT^k, 4 8 XT7W Agiii-5*T'(4, IH^-f:/ 
iDChurning-KeyW^, OLTiONU 
1 OM-CChu r n/De c hu r n^fffon*. 

[0057] mm^wtMwm^mm h©2sr 

LtcXoK, Churning -Key^Churni 
n g-Ke yM&^^V^M&Lfciil^fl Ch 
u r n e d - V PKSfif $Rt rcO^-f 5 y^T'ONUl 
0WT-JE®:L^(mtf^b^V\ Lfc^oT, Chur 
n i ng-Ke yjgafc^-f^^^tJSrSKItriCOLT^ 
6) Sift SftfcfcfL^Chu r n e d-VPSSfflf«*|B 

[0 0 5 8] 16IJ2ffiRAM^oONUl 007'd 



&?jfc(CRAMl 1 b fc, iiO»)#X.iaifgl 1 - 

3, nf-ii^gi i-4asttJP3;h/r^S 0 §J9# 

X.ffl«#& U-3t = t 11-4 fflt^ 

[0 0 5 9] Stt, RAMI 1 a T9*r47*% (V 
PI [11:4] ^7F^ilTffiChurned 
-VPKSti(f#^l«^W*^TV^5RAM) tU RA 
Ml lbt^Ty^H (OLT^f,SI SilfcSfL. 
I^Ch u r n e d - V PsgSfiMgSr&CDC h u r n i n 

1"5. 

[ 0 0 6 0 ] $ <9 #^H5lJfP^S 11-3B, Churn 
i n g-Ke y77^f-F^?t-> ! Ml~M3S-3 
0S{fbT, Chuming-Key7»^7-M 
yt-5^Ml a>fe>4 8 XT7^ AgiiL/c#^tft, 
^cOffi5f B 1£Ch u rning-Ke yIS?-f 5 
UTBit5. 

[00 6 1ULT, Churning-KeyM? 
-f $ y^'T'RAM Hat RAM 1 1 b SriSU 9 #*.T, 
RAMllb^^T-fT*!, RAMlla^y^7 

[0 0 6 2] —77, rcOi-i-C'ii-S-V^Ch u r n e d- 
VP^tf*?rlBttLTV^RAMl 1 a^^Ty 
71i4oTL$ 5o LfdSot, a tf-flM^ S 1 1 
-4HU »fL<T^x^y«iC/ t eofcRAMl 1 bi>b 
T-^^RAMl 1 a— 3fc°-L-CV^< c 

[0 0 6 3] &4b\ RAMI 1 aMRAMl 1 b }4# 

tt\ T * r- -f 7*IOR AM^P>^ yPTy -f{%<D R AM 
^ 3 t flSfTfrtlT V ^ 5 ft tp -C f> , 7 ^ T T'fflll R AM 

Hchume d-ypwimmmzmz-tH'tz- tmx 

[0 0 6 4] m 7 Ml 3 t-l#fli&^t7n-fj ) 
5„ &*5, ftlUiiR AM 1 1 a SrT^r-f :/{IJ, RAM 
Hb?r/<y^7y7 , ItU RAMI 1 a iRAMl 

i b ©Jwetufi, 111 t^f i 5 (09;fctf , " o o 

0" =ltli, VP I = "0 0 0" ©a h'tf^^l 

[S 1 0] ^ 1? #*$ljffi)¥g 1 1-3HI, Chu r n i 
ng-Ke yK^'f^y^tRAMl 1 a i: RAM 1 
1 b*»0#*.5. 

[ S 1 1 ] 3 tf-«a#p^a 11-4S, «9 
SI l-3a>e>«£a£;ftfcChu rning-KeyM 

efe^-r? ^^*s«r5t, rami i bizM-tzm^ 

ffiLT K^H>^ U ^ ^ h LT, RAMI lb^b 

[SI 2] 3 tr-WW^a 1 1 - 4 ft, RAMI la{C 
*ft5t?^7 Kl/^Sr^ !) ^ y h LT, RAM 
1 1 b^tft^tBLfcf^^^RAMl 1 a-~-*tjAA, 
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[SI 3] aif"S||?gii-4ft t^MTKi' 

ry/Sl 1— MoT, ^ry^Sll, S 1 2 3riH'3 

[0 0 6 5] l8»nf-l#B|©?^5>m-h 
4r*-f HT&5„ KEYTIMIt Churning- 
KeyM^-f 5^^VV^tfc5„ RAM- STAT 
E it. 2 iiiORAMz) 5 7^T -f ^/{U/W^ y y"7 y y*Wfr 
^i-m^Th <0 , EITteMtMtcDRAM.x^-hirL 
TRAM (B) 3ST^7V:7'lflJ-efc<9, MStlCRAM 

(A) ^T^X^^Wt^StWtl-So 

[0 0 6 6] COPYMODEB, 3 fc°— K)^(C 
"H" t&5ff-^-T&5 0 COPYCTRS, COPY 
MODELS "H" CDPbI RAM© 2 5 6 T K L-^fc£;# 

0t£m%tt£Z>(D-£\ 2 5 9 il# -7 ^ £r#3VT 

[0 0 6 7] RAMA-RADIt ifb<T^x^^'fli| 
tftofcRAM (A) ©Sg^WLT KW^^-fft-^T' 
COPYCTRlrlgf b Lfcff ^-^^(±1 LT 

[0 0 6 8] RAMA-RDTIt RAMA-RAD© 

9, TKl^Oi^LTS^WLx-^A, TKV^l 
l:»Lt^fflLf-^B, -Cfc3. RAMA-R 

5 0 

[0 0 6 9] RAMB-WDTIt /^yZT y y*M t ?£ 
ofcRAM (B) — *Sr^-f{i-S§--C*> 
9, RAMA-RDTtiafbLfc«*t*#ii*9 ! 

[0 0 7 0] R AMB -WAD(±, RAMB-WDT& 
RAM (B) — ##5Mpfc&©##&^T Kl^Sr^-T 

1 CTLrtt^f-^B, &RAM 

(B) -^t&A/TVK (alf-tS) o 

[0 0 7 1 ] XWEtt, /%^75'7'ii4ofcRAM 
(B) RAM (A) Ort*&3lf-1-5ii^©#f 

£JLkft93Ufc.fc5fc:, *^TS, 2ifc5RAM®5) 

9#;t«:fT-3 ffb^Chu rned-VPi 

jefiT#«\ « "9 y$Ty t^ofcRAM 

[0 0 7 2] rftfcj;!), ^y^Tyr/flTfetfLVCh 
u rn e d-VPSgifi^ifior iiJSf^, O 
LTl^Churne d -VPKSfflf«©5F-S:*B5 

[0 0 7 3] JJfcfcat!'— tfJfc&bfc^Chu r n e d - 

Churning-Keyl^^^y^ PLOA 



gfPLO AMt/VCftltJ:^ 5 - 1 1 ft 5 0 
[0 0 7 4] Churning-KeyM 
5y^OfttOPLOAMt;^Chu r n e d- 
V P RS'»S%»ot/VOi^ v y 9 T v 7W<D R A 
M— ii, T ^ TV y-fffl© R AMCOx- * CD =r f-^^ 
§ tlX V > 5 fc * N % ®'|f & £^ y ^ T y :/«CD R AM— 

[0 0 7 5] ^rT\ ^t'-tplcrroij/fChurn 
e d-VPKSfflfSSrSWLfc*a-tH:, 77^ (±i£ 
LfcCOP YMODE^77^t LTflJffl) ^iryh 

W © R AM- _h# # -t 5 fflffig t -f 5 o 

[0 0 7 6] g|9^3t°— tpiCChu rned-VPS 
£1B«*gffiLfcBB©ftfls£jKt*-'r 5 s hX 
COPYMODEIt af-»«[; "H" fcft 
5fi-J§-Tfc5„ CHURNED-TRit Churne 

d - v ptasti? bfc^ t^-r h v m^x*h 

SftWri- "H" tft5„ 

[0 0 7 7] CHURNED — LT(± N COPYMOD 
Etf "H" T\ CHURNED — TR ^ s "h" [£&ofc 
#ctCHURNE D-TR5:7 S'^ Lfcfil^Tfe <5 c 
CVP-CTRii, CHURNED-LTOi^T^f) 
t?n— KSJbT, ^y^7j'7I©RAM^ #§i&t?fc 
ftcD##£^T K^ft*f fll^-CfcS. 

[0 0 7 8] «±lftB^Lrci5}C, ^t-^gftLfc 
Churned-VPKMi^lTIt 3 t°-^J 

t v ^©^i-i:«^-r5r it J: 5, RAM-CD=3fc°- 

[0 0 7 9] WCChu r n e d - V PtSSfiffBSrgff 

L7cl^©Jt&^^t^-©JM^^lJ«icov^Tlap^•r5 0 i tu 

-T«I#G. 9 8 3T'li, ONU 1 OtfSChu r n e d 
-VPKJSfimS:gftLfc#S\ §Hf Lfc^t^OLT 

5£\ iKM^l-o^Tiiffi^jft/CV^l^ 

[0080] tfc^oT, 4&m<Dtfz ^ft:K£it *iate 

¥11114, Churned - V PKJ&hm&gffi Lt 
RAM-.#tii^fc*Bt, M^ffiLT-<y 7r^f 

fr?o ^UT, If (r#tjAftfc»^tccD^, onui 
0SOLT -j£#{f ^-«r Mm-f 5 . 

[0081] si 1 0 \immn^<DMmmwmm^-ty~ 

n-f-r-htfeS, RAM (A) SrT^T-f R 
AM (B) ^y^7j/7ItU ^fc-lffl*7L 

[0 0 8 2] Lftiiot, Churned-VPiai 
«*SflrLfc|gfc«:, RAM (B) SSR 
AM (B) fl^RJfraLT^y^TW^ay^&ffofc 



[S2 0] Chur ne d-VPKJ&lt$R«Tgffr?-5. 
[S2 1] Churned-VPRgllHMS^tTKi' 

^©x-^^tram (b) *»e>K*a-r s rftfc»t>, v 

PI [11:4] ©7K^ratSt5f^fflVPI 
[3 : 0] ©fiBicfcSx-^ (ahVHffffi) £RA 

m (b) a^^m-To 

[S22] RAM (B) i>e)R^BLfc7 f -?©-''5!Jf 
-fT-sy* (LS I IBIHI±©9 f -^fiai*if"CH:, 
* Sg«ro«*tt»ffc fc ft , i&UfnE^rfr 5 & 

tV^V-^S^^s^S 2 9-4t<„ 
[S2 3] RAM (B) 4>&»fttl)Lft? ! -?i, gffi 
LfcChu r ne d - V PKJgffif *© a tTy HB#i& 

#WC#£tt*'7 l y:7 p S 2 5-4t< 0 
[S2 4] ^ry7 , S2 1t^C7Kl/^ 1 

feat'-; M9*Sr»^iitfo 
[S 2 5] ^y^S 2 1 fcUCT Kl/^!S^f-^lr 

[S2 6] RAM (B) a^irc^ffiLfcx-^CD/N o y^ 
^ay^*ff 5. jEflfft&ff^fyr/S 2 7~4t<„ 
^)y-4^-y~<nW^\%7-fy'f's> 2 9-4f< 0 

[S2 7] RAM (B) A^f^ffiDtf-^i, gfll 
LfcC h u r n e d - V PKSflf a tTy H**i * 

JlftSS^-tt^^yT'S 2 9 Mr <o 

[S28] RAM (B) ^f^fftjife/cCO-e, Ch 
u r n e d-VPKSfflfflftSMtbfcrfctaftl-rSfc 
ft © JS^* & O L T S jgH" 5 0 

[S2 9] ONU1 OO^WWfPftfroTVS^WWfP 

[0 0 8 3] £A_hfBW Lfc <fc 5 fc, ^IBWcDflF-^kRS 
'»#IB«^S 1 1 (4, Churned- V P^^f 

5r^BE1-5„ ^LT, ONU10i4, E^ir^t&ftfc 

•J, OLTltOChumed-VP^ff«©K 

[0 0 8 4] &fc*1flfE«f|ifl«J#& 1 3 fco^TSKS-f- 

S^Sag&flJfflLT, Churned-VPifffS^ 
^#3§tt^y (7yy^=L^^Vtj:H) 13a(-fBtt 

[0085] rjiti!), mmfci£vxi>*nm&* 

*513atChurn e d -VPKg1ff#&fi8H-3 
rt^-et5co-C\ tS«IBi!u»*Churned- 
VPKS19*S:OLT^e>j^tS*L,3fe<TtJ:V\ 
[0 0 8 6] ^WHttffltP^JS: 1 3(4, -a, =f 



#3§'l4^y 13aCChurne d-VP^ff#§r 
&ttLfc#J4, fc^fcicglf LfcChu r n e d-VP 
RStt* t , *v9Tv -yW(D R AMlcftl $ tiT V ^5 
Churned-VPKfftWU **5Ch 
u r n e d - V PK£fiHS©*Sr^illfitt^ * U 1 3 a 

[0 0 8 7] jy^dfj;, @1 OWf^S 2 4 7?, 

SWSJSSt $ txr ^ 5 n t fc^Hafe? 5 f £ m^ffi& 

[0 0 8 8] ^fB'BffelJ^S 1 3 ft, i <75S3fe7 7 ^ 

Mot^sg^, /<7?r7^«®RAM^b, at 

3 a— ffitf ^*5o ^©4 5(-, MJteChurn 
e d - V P Kfetimfc* ft £121* L T V* < 4 < ^ 

»tt^^y l 3a|;EtW5rtm5, 

[0 0 8 9] ^#^'I4t< * y 1 3 a t tt#t3i* 

HfC^Jffi^Tl^O^^fcft, 

ti*J#P^I5 1 3 "Ci4, miC|gl0l^(-i±C h u r n e d - 
VP^'1'tffi^^X.ifSRAM (Static-RAM) #CDpf*r 

^Pl3aA, -fSUChurne d - V PRSfiNR 
fBtf£*Tt>4V\ -HI^J;9, * y 1 3 a 

^<or^"fe^liI«ftBiJ«i-5J:i:as-sriBK45 0 

[0 0 9 0] -ISRAMi^W^^U 1 

^4oT^5Chu r n e d-VP^fW^S 
RAM— »^&ti\, ^LT, mjifWNr^}4SRAM^P) 
fWaStt^*!; 13 a--, M&SftfcChu r n e d- 
V PSai^lf «©^«rlB«$*-Cfc 
[0 0 9 1] 111 ttM&^ftfcCh u r n e d-VP 
KfctimfcSRAM^b^SI&tt^y 1 3 a-taits 

[ S 3 0 ) Bt^-fb^S«#fBtt^S 1 1 (4, Churn 

?'%±X6 0 

[s 3 1] ftmt&mffl^mi 3(4, /v^r?/» 

RAM*'?,, »7 7^f)i^TMt5Chui 
n e d-VPK£tf#«r&*m-f e 

[s 3 2] ^iB'iif&ijw^s 1 3 », ^i&znfcc h u 

r n e d - V PK5£ti¥#«r S R AM^ft 
[S 3 3] tWftmffl^Stl 3 tt, ONU 1 0<DWM 

w^, sRAM^MLTv^tf*^#^t4^^y 

1 3 a-s##iitp 0 

[0 0 9 2] roi5t, SKBfNrfctt, Mafc£*ifcc 

h u r n e d -VPRSfffft©^.£rS RAM^WIf 



[0 0 9 3] m^WMM\Bm<DONiJ 1 o ©ibfNco^ 

Xmm-t6« ITU-Tfj^G. 9 8 ONU© 

»ituo ivtm~o i o^n^&r^, m 

[0 0 9 4] olttlift, ONU (DnWMm&<?>%SM 
[0 0 9 5] *38«-Ctt, ONU 1 0CD@gMIB 

[0 0 9 6] *3SW©W*ftSSffif*IEli^S i i -e 

mm<D^C^ ^fflStt^^y 13aHChumed 
[0 0 9 7] ONU 1 0»ilffl#cSg (« 

p$, o8imh&&) ft, RotRAMtsti^mi 

V>©T?, OLTlifflChurned-VPlgffi© 
[0 0 9 8]-*, l*^iSJ£fi?«iatt:¥a Utt, o 

o^SlroB^t, ^WMfe^y i 3 a*»p>«*.WSiifc 

Chu r n e d - V P Mff # i: , fc&fcfcjSftSfbfc 

[0 0 9 9] ONUlOit o0«ffiB#(C^F 

jf»l4^^ey 1 3 aHSn-KLtChu r n e d - 

OLT^?,lf| fcf.fc4Churned 
-VPISii^rONUl O^KSLfcV Lfc 
VO 5 5„ ^r^T*, 2Bfe5RAM© 

-*?r^SI§tt7< ^ y 13a^n-KLt*[* 
ftoT*5< RAM, ffc^£rN otChur nttSfc* 
M = ^7^X NotChur nl£5££P£ 

.5) *WfcRAM* o 0 WtS€U*J<. 
[0 10 0] ^LT, ^fflStt^^ey 1 3 ai>fen- K 

tOP-KLfcftRAMCfiWS*, SAIL 
fcChurne d -V PftJgfflf ©R AMK±## 

[0 10 1] ^^^m-yh^tV^I 
-g-il, OLTA^OChu r n e d-VPgftf 
NotChur nRSSnfcRAM-sStjiAz-CVK,, 
^llOi^HChur n i ng-KeyISN 

[0102] ei 1 2 ffi&-ftfvmfeftm&te^8> n»t 



M (A) ^NotChur nfgS^lxfcRAMfc L, R 
AM (B) 1 3 a^fen — K$*lfcC 

hu r n e d - VPKSfif«£{fc£ff S n- MffiSSR 
AMi:-T5„ IWBt*iia.-ft;HiNotDe 
c h u r nXh& 0 

[S 4 0] ««75my YiSilX^frm^m 
f So tyh LTV*l^ry/S 4 1-, iry h LT 
V^dtUS^S/yS 4 5-4t<„ 

[S4 1] RAM (A) ^T^X^f^jfJ, RAM (B) 

[S4 2] Churned-VP8£fS«^«Lftt 
£-fi, RAM (B) ^±*ti-5 0 

[S43] Chuming-KeyMSM?^ 
"C, RAM (A) £/^;/?T5/7 P <lh RAM (B) £rT 

[S4 4] RAM (B) ©rtWS:RAM (A) -3f- 

■rs„ 

[S4 5] Churned-VPi2£'ii#£SffLfc4l 
^T7/S 4 6-, Sit L^V^-a-il^^y^S 4 

0- MS„ 

[S4 6] RAM (A) ^y^Ty/fl, RAM 

(b) fcT^-f :/w£R5e-rSo 

[S4 7] Ch U rned-VPl£f«SiLfc§ 

RAM (A) -±*§i-S„ 
[S48] Churning-KeyMS^^^ 
t:\ RAM (A) %T?7 L J-7U, RAM (B) 

[S49] RAM (A) ©P^SrRAM (B) — 3 t°- 

1- s„ 

[0 10 3] IKCtffftv^^ftl 4(COV^Ift^ > r 
5„ ONU 1 0-Ctto 8ttt4ot^f)D e c h u r 

Ao 8^Ht^ofcU#lCi±, OLTtONU lOfflCh 
u r n i n g-Ke y ScLTV&Vfc, a— jf-feA- 
S^LTpofcD e c hu r n^TotLi^W 

n*s*>s. mi 3i4«-^ftT^^«yas:^i-|g-eS)So 

[S5 0] ONUlO^oSfi*^, ^(D^CD^H— 

s&i-s 0 

[S5 1] Mf^!f¥gl4it o8»6*« 

[S 5 2] fi^ftv^^fgl 4 ft, DechumB 
■v^SrMte-t-S (No t De c h u r n) „ 

[s 5 3] ^©ffio^m^e. o 8^ns— s^-r5 0 

[S5 4] gfftv^^fgl 4(4, o8»4ot 
a»6» lUCChur n i ng-Ke yl^^f^y^' 
*S« bfc^-e-t, -?*?7yy%? yTLT, Dec 
h u r nWXfMffc&ft 5„ 

[S5 5] iL^Churning-KeyiiL^C 
hurned-VP^SffSttt^t, Dechu 



-10- 



r n4rffo-CV><o 

[o i o 4] r©±5ic, a#fu-^^^#ai 4», o 

8ttlt»LTHChur n i ng-Keyl*? 

D e c h u r n frfrft-f , a— if-fc/MS-f^T N o t C 
hu r ntf5„ 

[0105] ^tltJ;?), OLTtONUl OOChu 
rning-Ke y ©— g:£r?61gLT#0feTD e c hu 
r n£tT5 - tiJSttSWt, feKOlofcDe c hu 
r n*B5±1-5r tas-STIBKftS. 

[0106] m^%w<nmm\^^Tmm-tz>o m 
i 4!4onu 1 0(nmm%^-rmx°h?> o ft*?, a-as 

!Sti$lJfP#© 1 3 }4, Ji^Lfc©-C^(4«B&-t-5 0 Bf 
^fttx/£ft#fEli^l£: llatt, C h u r n e d - V P 

[0107] mHHWir atg-^&s^it nau, 7 u 

ffilBlt^S 1 1 a -CfB'B LT^S Churned-VP 
^fff^^7W-A^f,#'|](:t2, Chu 
r n e d - V Pl££<[f #tf^-|f ^itiSthtc^mUftlC 

[0108] #|xJ4\ f#$ft.X H U — AtpCD 1 OCD7 
AO>ft?, V P I = " 0 0 1 " ("001" ft^f-X 
©^#Bt#{fc£ftTVV5ti6SChu r n e d- 
VPBSl€fflfWi1B«S*iTv^fcwi:i-5. Sfc, VP 
I = "0 0 1" teMffctZt/utf-te/vc ItcblSo 
[0 10 9] Ji©J:5ftit^fbKSflHR*i7U'-AS 

dONU 1 0 a ^SiIL/t#-a-iC», Churned- 
VPRSff$B£B#^{tl££1f«lfEti#l£l 1 a^felt* 
WLfcS, ^©27U-Agi^:©Chu r n e d- 

[0 110] ^co J; 5 »lt'fe50NUl 0 at? 
f4fB'fg*«^ i -off JfC i < , Churning 
-Ke y©H&l$ffl£3&iZ:l-T, Churned-VP 

[oiii] m^wm%mA%m%m%w\^"x 
mw-r&o m 1 5 (t*i§iKcD»A#«is^»a©^a 
H-e&5o *JnA*«SifSB2 o!i, atm-pon 
»4 5ft»A#^^A(cg^u ffiHHfcfrfli^ 

NU10a~10n «tLtONU10) ^iit 
5o «P|t?f±, 3tJPA#«^S* 20^OLT20i 
Bf-£„ 

[0 112] OLT2 0(4, 79^RS$f|«#^2 1 
23t, Bf -^liRSM ffiM&¥J§: 2 4 

[0113] 7?yvt%wm¥St2 1 (4. ahs* h y - 



A»^ffR#(coNui ooga^flg^cfct-^vt:, 7 

fim (Churned -VPlftSS) 

5o 

[0114] HS-^ftaa:£1f «±»f 2 3 (4, Chu 
r n e d - VPR£ff#£rONU 1 0 --BS^f "4 3 _k 

*z fcs&fT 5 o Rt-^tRSfffs safe^a 2 4 r±, c h 

u r n e &-V P&&tfffl<DW&f"f 5 V^SrHf ^HfcCO 

EftHJWi|IITI*K-ft**5. 

[0115] mcyv^m&m^2 lmmm^t 

(UTs DllChurn) 7 9^KoV^RHi-5. O 
LT2 0S4, fit^^ffi^feilffl^ffi (o8«) 
LfcONUlOallf L> Chu m e d-VPlgf 
$B£iMf-43 0 ONU 1 0 HWikttMfrb o 8««|-M 
»LfcB*fc, Churned-VPtgf«Mt5 
r t ^lUffl Chumi \%& 0 

[0116] 77 ^RSfMW^ 2 1 T*S4, tlfflC h u 
r n^^fcRttT, IO|U|Chu mSrllfftSo 
|]J8Churn77^fflia#tLtlt ONU 1 0 
^«lt*MChurn77^^7L (Ofc 
L) , ftlChur nSTt«Chum77m 
s/ (1 <, 

[0117] mmM&mmmmm^9t2 2ti, on 

Ul 0^o ;©«Churn 
75m*y?U WChurn77mybS 
*L-Cl^*rm«» ftlChur nzmn-tZc 

[0 118] g]l 6(4^WChu r n7 y ^^ffiV^fcH] 
fflCh u r n®lfll^t7n-f l^t'&5„ ft 
& s ONUi^i4H*©#-^ri^#^P>nriot), ONU 

w^i's^ffi t w&-*z>?rm> yyvun x-wmistiz., 

[S6 0] 77^£$IJ»¥I£2 1(4, ONU (n) ^ 
ffclh^D^fclUJHChu r n77^ (n) ^Oif 

[S6 1] ONU (n) «SfltJh*tlBj6»bo Bftm^WP 

[s 6 2] 7 9^g»¥S2 1 (4, o swn^m® 

WcONU (n) f>\ «hurn77^ (n) ^0 
■^fe5d^d»«r^J»rt-5o o ft 6 (4* t 1 y 7° s 6 3-4f 
l/^«WCh u r n^7t^Lt^7t5o 
[S6 3] Bt^fb^««^{ISlJ»^S2 2t4, fi«C 
hurn^fxtS. "t, fflChurnm O 
NU (n) i^*fLT, 4 0 9 6VP»©Churned 
-VPM:£fflr#S:i£«-t-3o ONU (n) t#LT, 4 
0 9 6 VP^COChu r n e d - V PRSfflf fficO^ff x5S 
^TU ONU (n) Z)^ y-fc-v>IE?ffSff £«*n-T 
6Ack^ 4 0 9 6 V P #3:11-4- 5 fcfJlWChu r n 
i4^Tift^. aiChurn??^ (n) Srlt-f 
5„ 
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[0 1 19] &,±.mmLtz£ KllChu r n77 

^fcRttT, «Churn77^ONU10^M 

[0 12 0] ^£4:9, ONU10«S#lhtl*^o 
StMiLfcUftftUlC hum Sr^fT-TSi 
t^Tt, ffi©^jia^S^Lfcl$}£i4MBChu r n 

[0 12 11WC77 fWimm^®. 2 1 CO^« C h u 
r nUtr^v^iCO^Tf&^l-So WfflChurnSr 
fT5»^(-!4, UIChurnStTf77mil ^ 
IChu r nO*tTCpi4i»»C h u r ^^77 
myhtS. Lt\ fflChum^77^ 
#iry h£*VC^2>l§£-}4, *®MChu r nIM 

[0 12 2] -t-jfcfc.*,, a©ONU^IfLTMt 

o 8«i^I^LfcONUCMLtDlC h u 
rn«U ^(OBt^fflChu r n^frf 7?^ 
ty b LT, ^©ffi»ONU(4#«£it3„ 

[0 12 3] LT, JCTfflONUfflDflChu r n 
^^T-f^Xi4\ #ILTV^ONU©|flIChurnSr 
M££b-OK 0 El 1 7f4Uj»lCh u r nmffpyy^^ 
ffl^fc^JMChu r n^a^llI^^-f^n-^-^-h-t? 

[S7 0] 7y?Wife®m^&2 1(4, WChu r n 
77^ (n) ^O-Cfca^tSrfltBi-S, 

[S71] 7 7 7*KSSJWS2 1 [4, #JfflChu r n 
HfTf^^^O-e&S^^SrJWBrfS. HJlChu 
r nHfr^7 7^^o-Cfe|x{i^xs/^S 7 2^ 1 X 
fe^!-f^x-y7°S 7 4^t<„ 

[S 7 2] 7 9 ^RJtfflflJ^S 2 1 (4, iCONU^U 
iChui nlfrtf-Cli^V^ft, ftlCh u r nUff 
*75^£1 t-TSo 

[S7 3] H«f-^l:l9:Sffif«SffWW¥S2 2{±, »3f 
SONU (n) fc^tLTlUWCh u r n^rtf 5c 

[S74] »ttftiaffiif mm^wt 2 2 mbc 

hurn^77^0ti5tf (^T-fSIUWC 
hurn^TtMf) , «Churnr«t 

5 0 

[0 12 4] £JLhtfcWLfcJ;5K:, WfflChu r n^fT 

tUICh u r n £ffv\ ffirtiWRC hum 
TLfct&i^ ^cOONUt^fLTU]fflChu r ntr^T 

[0 12 5] rjlti!), »»ONU7j^^Mftt9J 
Chu r n^jcDS^LT^ «Churn^ONU 

wo^yr/vftit ltit oz.t&x°%z>(Dx\ mm 

i£lfflMm*~rZ> rtft<, < W$C h u r n £ 



[0 12 6] SK77^fffJ«2 1 ©KSjSafe* 
»:7 9^o^TlftBJ^3 0 toachurni^TLfc 
ONUOlfflfl:, OLT2 O^chu r n e d-VP 

R£tisraa©R£JE& (r^je) ^±m^mmt£E^ 

ofcB^i^, ONUl O^OChu r n e d-VPRSIf 

[0 12 7] r©i5*. Churned-VPM 
«0>RJ£3EafcfcSSC (LOAi (Churn) ) ^ISf 

!4 N ffS. o 8 :RffiK3i# LfcB#{C»C h u rn %M 

[0 12 8] ^~T\ 7 7* r KSS!HW^S2 im O 
NU1 OOlffliptChu r ne d-VPRgflm©R 

±y htSKX^Zm^iaX Churned-VPi£ 

NU 1 0^*fLT|7JfflCh u r n£H?rf 5. 
[0 12 9] £*|S$CDlftBjT*}4, WChurn«S 

5tTLfciSffitp»ONU(^*tLr, Churned -V 

r n t Pf 

[0 13 0] Ell 8ttRSJEiJS^»7?^&ffl^fclO}tl 
Ch u r nMfl^f70-ft- ht?&5 0 

[S8 0] 7 7^R£ftl.W^»2 lfit. Churned 
-V PRSflMRSrSfllUfca, 3 0 0msW 

KONU (n) d>P>^yfe-i?jESSfllft^i-Ac kSr 

7^" (n) fclfc-fS. 

[ssi] m^itw:fe\iimmmm^&2 21*, onu 

(n) y*— ?©i£«fc«PAH-3 0 ON 
U (n) ttflut^ffgi^ 

[S8 2] Bt^-fbRS«#«$lJ«¥^2 2 14, RJ&E 
3fc5«cSSC79^ (n) ^li/ J ;ot^^50NU (n) 

ngto8Km\cmn>itm^ hbtc^x^mchui 

[0 13 1] 8t±RBUfcJ;5t, onui ot*fLt 

77^1tU, WgfcJ«Chu r n^5«tL 
fc„ rtUCi ■} , R5£M&C hum CD^f&B^ 
WChurn^fro^ C h u r n e d -V PRJ&ff 
¥k&MtX^Z><DX\ OLT 2 0 irONU 1 0 fcCDC h 
u r n e d - V PRJgffi fficDBg^-gc^Klk-f 5 £ fc 

[0132] ftl;77^Igfflift2 icdRJ£M&* 

fcONUlO^ t£MChurn»M©MM> 
©SHT^ffi#*>Lfc*-g-t}4, Churned-VP 
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[0 13 3] -t L-T, fflf#f[2KSfi?#5^ffi0J«l#a2 2 
il, iT^SONU^SSo 8^1^g#LfcR^ IS 

TVyJUftOJBC h u r n £*tT-f5 0 

[0 13 4] Ell 9i4iSSM&*^T7 9^^v^c^ 
IChur n#La^HI£^-f hT*&5„ 

[S9 0] ONU (n) ^«**> bfc»g-t*, 

(n) ftl fci-5 0 

[S 9 1) ^{bl^NMff MW^St 2 2 ft, ONU 
(n) t*f-t-5#«pi yir-^»^ff £WfS, ON 
U (n) ttfltjyfcjBiftSo 

[S9 2] nt-^fbssffif ffiiiff aw^s 2 2 il, t£5£jg 

»ST77^ (n) «SltftomONU (n) 
u r n%mfi-f6 0 

[0 1 3 5] JsJLhffcBHLfc.fc5K, ONUlOffltlS 
■C, S«SlChurn*fT5»)Si:Lfc. CftfcJ; 

9 , sasH&c h u r n'kmj.^m^^h, wmm 

Churn^ot, Churne d-VPl£S« 
OLT2 0 £ ONU 1 OiCDChu r 
n e d-VPK€flm©K£*-K*B±1-5£fcaSBT 

[0 13 6] RKl7 5^KS«!lfP^a2 l»Churn 
H&^T^fco^-CtftlKI-S. ChurnM3Wl$£> 

ftfT5i:, ChurnMtKMChurn« 
-rS»riBtt^&9, ttJtJEifcChu r n^EfiCfr^ 

[0 13 7] LfctfSoT, 7 9^KSWW¥S2 1 tt, 
Churnll(7 7mH ChurnlWfB 
:©77m7 h-TSo ChurnMtf777'^t 
;/ bLT^SMK (OLT2 oa>P>3£ff yir— 
^©j£ff£UkfflMift5) fc, ONUlOHChur 
n e d-VPigSff#roMefeS*^^fe ofc ^ (4> g 
*£wa i t£tt, ChurnlSfcftTftCRSISC 
hurnmtS. OLT20i:ONU 
lOiOChurne d-V PWLMtfffl<D&m*-&i: 

[0 13 8] JfcK:7 5^K3e«!lW#S2 lw^^M^ 
*7 7^oV^TIftM'r5o UlChurn^TLfc 
jgffl^CDONUt^fU OLT20^S£MChur 
n 5rfT 5 ^©^4B5fs5gfll<t 9 ONUW: 

t/IMf*77^OLT2 0tir-7 1^3. 

[0139] OLT20li, 9 y 

h*frfcONUlC*ru ISSM&Chu r nSrfl5„ K 



5 0 WChurnti^LfcChurn 
e d-VPl£'|»o 8*K**K3EiSrr5£fcaSTra 

[0 14 0] iSI^7 7^lt ONUffi 

tU 1@CD^^JE^T*1 ONUi-o^ 1 VP I®M 

[0 14 1] St 10NU(CO|lVPIt»tS 
rtT\ l@»mSChurnlt Churnia 
JMfflrt-C^TT-t C h u r n^M^SB^W 

[0142] m^yy^mmm^2 KDW-^frm 

Ch u r n e d - V P^£ff#©i£SK&*&3T*fc5;fc 

fe^acotf 5te!Mi^ us v \ r -CSSMafeHfTf 1 7 5 if 

[0 14 3] ffi£JE3feHfff h^tt, 
ONUa>bOS*twa i t £*5^fcT**iJ!9&*£rK 
itU C h u r nlSIS®M©l»SrS< t 
S„ u r n©^a^]lll(Co^rBl2 0 

-0 2 3&JB^TiftW1-3„ 02 0. m2\XWLl£M3k 
Ch u r nM^CDfea^)IISr*-f-7P-^^- hT'fo 

So 

[s i o o] ^ikmfemmmmm^&2 21*, «te 

5E3fe5*7 7^is 1 sMf^fcfflSfri-S (IToonu 1 
o a~ 1 o nro 1 ONU-e^t§:€jEgfe5*^fcS^5^ 

IITtS., 

[ s i o i ] m-iMt;R£ttr*3tiflr«w#a 2 2 s e 

ND777 (y y 7Wtl£Mm^WL2 1 OLT202)S 
Ch u r n e d -VPK£flm«rj£flr LT^S*^ 
SEND7?myht5) y^-f So 

[0 144] SEND77^Ut'fetia0l^5*t' 
#«L (777/S 1 0 1 &m<9M-t) , SEND77 
»04^7-77S 1 0 2MT <» 

[SI 0 2] 7 7 7W%.W®^k 2 1 (4, SEND 7 9 

[0 14 5] rr-C, Xf?7S10 3»bt« 
SiftS, ONU 10 a, lObWIOci: 

#LTRSJEi&K*as*ofct©fc-f5i:, ONU10 

a, 1 0 b W 1 0 c (D 3 OfDt^JftiiSfffcJxS, K 
l^-ett, ONU 1 0 a Kft-f-SBSjEe&C h u r n cDfe 

[S 1 0 3] 7 7^£iW»^®2 1 Si, 
77^0I:f5„ 

(s 1 0 4] 1 i^m&^t 

■f77^1 t-rs. 

[SI 0 5] Kg ^RJtfif ffcffl^JS: 2 2 ft, Ch 
u r n e d-VPSSfitMVP I ^ y hU C 
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h u r n e d - V PKSft #©2lfil EHRk («X.tt\ k 
= 3) *KSTf-5. 

[S 1 0 6] ^#fttaS'[f*^ffffl«#ia2 2!i, Ch 
u r nIOT7 7» 1 /^^flJSrtS, 1 
OKftS*-emib U?y/S10 7tllOSt) » 
OCO^-g-il^xs/^S 1 0 7~4r<„ 

[SI 0 7] ONU10a^o8tl«»Lfc 

fxy^U 75 ^ i ft P> ii^r y^SHO^ 
t, 77^o^b^fy^S10 8^ff<„ 

[S 1 0 8) Bt^lSSft«^fI^»^S2 2 ft, Ch 
ur ned-VPKjefimSr&ftU Churned- 

vpsst&s* i m&m-affifc: k i ^> y ^ >• 
b (k = k-i) u igmEfc^ira-t-s, 

[SI 0 9] k = Oi&»7U k^OJ&tj^xs'T'S 
1 0 6^15, 

[S 1 1 0] St^-ftlS^[tffii*ffM«#S2 2i±, » 
Churn Srff 5 „ 

[0 14 6] 02 2iiACK^ -yir-^Wgff &ai^» 
7o- ^-y— h^r^-fH-C&So OLT20i)iChur 
n e d-VPfg£fiM&£i£ffi L;U§-§\ ONUlOai'i 
EliflrChu r ne d-VP&j£fif$R&gfrf5£. A 
CK^ y~fe-v ? SrOLT2 0-M^-fSo 

[ s 1 2 o ] ^tn&mmmmm^® 2 2^ch 

urned-VPRgfflftcMft 3 0j£ffi 

LfcSfc) , -SB^Mrt (W*.tf, 3 0 0msOT "CA 

Lfdi-a-H^xs/^S 1 2 3-, ^5t*lt^7y 
1 2 1~.*T<„ 

[SI 2 1] Chu r nMft^ 7 7 WU rt^^JW 
■fSo 1©±J^«0{C^5*T?#HL Ux-yr/S 1 2 

i%mm,-t) , o©i^T5-7*si2 2-fi< a 

[S 1 2 2] 7?^&£ffl*l¥&2 Hi, t^jE&Utt 
«t»75^*0t-r5. ^LT, tJiiftSChuine 
d-VPRJ&flr**36flri-5. 

[S 1 2 3] 7 7yitW¥l2 1(4, |£5£jg«££J& 

[s 1 2 4] ^{tm&w mm mm^st 2 2 it, m» 

Chu r n£fr5, 

[0 14 7] 0 2 3fii»3e]EgS:Ch u r n»TBf»7n 
[S 1 3 0] ^TroONUrofJSjSgfciSfT'p:??:/* 

5cTt*9^X5'7 B S 1 3 l-4f< 0 ^5T-^im«0 

1 3 0 5r»9M-r) o 
[SI 3 1] SEND77^S:0(aT > i©MC» 

[0 14 8] ^m^ftlS£fi«J2»t¥JS:2 3(:io^ 
rmm-T^o WChu r n55T^, Churned- 



vp^fffgroRSM&asfttttut, -t©^, olt2 

O^ONUl OraUChu r ne d - V PRSff # 

[0 14 9] r©fc£>, ^•Ctt^fc^WJIH-C, OL 
T20tONU10tOChurne d - V PRSff * 

m? 5 - 1 «ST?f *^ofc 0 
[0 15 0] ^~T\ *^T14if^E^;£ft#_k»t 
fS2 3 &Ktf, ONU 1 0 ^Ilffltp, flfiChurn 
^T^fy^tLT, Churned-VPSSffif© 
Jit^ilt-fcS ±#t C h u r n £»t£*3 £ t K 
L/C ifti::J;<9, f"jy'©IBT*OLT2 0tONU 
1 0 tOChu r n e d - V PfSSff Mg^-tt 

[0151] £fc, _k#t Ch u r ni4, OLT2 0 i 
ONUlOirCOChurne d - V PR 
* 5 fc * ©ftM*teT & 5 fc * , «MS©tf *J«ft ttffi < 

[0 15 2] ^rr% IMChu r nWChu r n e 
d-VPKS1H*^*f-t-53@Ht5*«. ffi©^ j/ir-v 5 
iHIIt^&5I^£l&Chu r n£ftoT^5 
f©i^ttwa i t£*T, ItlChu r n ©HftJ« 

±»* Churn £*ft t?t 5. 

[0 15 3] ££>ir, flf^flflK€fflf«±»#^a23<0 
ftSEtCit, ±»#Chu r nSr*ffi-5fc»©^^-riS 
RftkftSo iO^'fvIt iilChumflWCh 
u r n e d - V PRSfflf#©Slflr «CfiK) U ±#§C 
h u r nfcfrS^ftffiKOJSJHfcW-ara-S. 

[0 15 4] ^LT, ^^tf«y$frfcft©^fH#M 

aS<5*T*S4, Jii^ChurnfflOChuined- 
VPR5gfi?#lii£fn Lftl,\. 

[0155] sfc, ^-f^cota:^»ltt, 

Chu r nKSt*ftttSr«Ffc*5i tiS-Cf 5. iW- 
Churn ing-KeyTy 7°f- h^t-i/t, 
Churned -VPiatit©HI #<D»&Vilt\C 

[0 15 6] ITU-TU5G. 9 8 3m ONU 1 
0^<D*?±—i y>{4, -^S8K5Si-t-5T0PLOA 
Mt^Ci "9 i£jf £3x2)0 Lfc^ot, PLOAMt;k 

U 1 0 ^ft-T 5 ^ y -fe — ^ Sr*S L * ft n * 6> * 
V\ 

[0157] Churning-KeyT y^T- h ^ 
S'-fe-v^ft, l5T'_h3*Lf'i5tl 6 XT7U—J*ffl 
MT°miE&tl6o Chu r n e d-VPRJgfff# 

14, Ch u r n H5fe«p77^-fe S> h StlT Wk^W 
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[0158] nt^aasfi? *^ft 2 2 1±, c h 

uining-Key7y7 , f-Myt";j: 1 Ch 
u r n e d-VPaS!!eif«t©fl^«ylSrffofc»@-t 
Chuming-KeyTy/f-Myt-; 

[0159] t5t, Churning-KeyTyT 0 

f*— h^y-fe— s?fi, 1 6 xT7w- ^rsmi^mm^ 

Sft^nSo ^rroft, Churned-VP^W 
6XT7V-AMIS-e3 0Sib«J(£3£ffi£*T, 

5„ 

[0 16 0] i-*Jp*,, Churning-KeyTy 
T^-MyH-^t, Churned-VPiftfi 
©MS|©^lI^#ifcft»K lOIUWCh u r n i n g 
— K e yT-y ^f- h- ^ y Sftfttf 2 0 

[oi6i] iW^£^ftl££liffiM&#f£2 4 ico^r 

!ftBjr5„ I TU-TilpG. 9 8 3T*fi> Churn 
i n g -K e yl&^-T 5 y^BIg^tlt^S^, C 
hu r n e d - V Pm&m<T)^^-f 5 ^ttftJSS 
ftT^ftW OLT20T*ttChumed 
-VP K£fflr*fc:*f t T , JF&aiJfcKfctiHS© JEiJfe&fi 1 
5t, OLT2 0 tONUl 0 tODChu r n e d~V 

pmmmm<DmmT-^m^hx^ swims-*** 

[0 16 2] tru, W^KSflMlESc^a 2 4 HU 

Churning -Ke y 5 WX'C h u r n 

e d-VPtS:£flf«©m&£tT 5 ~ t (C LT^-&S-|» 

[0163] l24ttChurne d - V PfSlJg'lf $RO 
H&£^1-0-t*fe3„ Churned-VPiSfM 
3 03&ff^T«©#fijroCh u r n i n g-Ke yM 
5J^t"C, jgffi £tlfcChu r n e d-VPRJl 

[oi64] ^tit-i 1 ^ olt 2 o toNu l owe 

Chu r n e d -VPl^ff^lS^M&^fflLTtT 
5-t^Wffit*t), Churned-VPK£f#0 

[0 16 5] 

[JSWroSft*] £LhtftWLfc«fc5fc:, #«9i<D3tefl]A# 
^bKSIf # 5rfSti-r 5/<??r? /lof 2 ©S2«# 



[0 16 6] Sfc, **i!(D»A^*if*Btt, S 

ft*. 

[H®»ffii|iftmB^] 

[0 1] *^»»A#ISHSSg©J^S0T-fc5 o 
[0 2 ] h y -A»S^S.t>*C h u r n e d - V 

[El 3 ] 7^:7 e c h u r n £»S-f3fc&» 

[04] ?fe71/'-A^f,D e c h u r n%ftoU<094 

[05] Churning-KeyClS^yx?' 
^-r0T'fo5 o 

[06] 2SRAM^oONU®7'D-y^M^t 
0T*&5„ 

[0 7] 3f-ftf^#)«S:^-r7n— c&5 0 

[0 8] af-iM£i$©*-f 5>-^-v-hSr^i-|g-e 

[09] =t->ftChurned-VP»Bi?rg 

[01 0] ^1f^ro^ftW^)«^*1-7D-^^- 

[011] KSSiUfcChu r n e d - V PK£fflf*Sr 
SRAM*»6,^JB8tt^*y^E1tS*5»&<o«!!l«* 

[012] «F*^ia;Sfflf#«Bi*^a©itas«i0i^©»^ 

[013] «^ft^**&3£^-r|g|-C&5 0 
[014] ONUO»i^tit*fc5„ 

[015] *isie©»A#ns^sg»Ma0-efo 

So 

[016] fflChum77»*»Chur 
nftif!|**t7P-ft- h-C&S. 

[017] fflCliumm77^l>fcaijC 
hu r n*HflI^*t7P-f^- h-C&S. 

[018] i£IM77^»*»Churn 

[01 9] ifI^T77^&fflV*»Ch U r 

[020] tSJgM&C hum M*&l$©«y!#J(S£^-r 

[021] t££jg&C h u r n Bfl^flf «^3#jl|f^ 

[02 2] ACK^ j/ir-^roSff^aB^W^P-^^ 
-b5r*-r0T-&5 o 
[02 3] iSMChu r nCT©7P^^ h 
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[02 4] C h u r n e d - VPKStS«©I**ft 
[02 5] ATM-PON>'^7 1 A»ffi^^-rSlT'& 

i o KMAmm^Siw 



1 1 Hff^-ftKSIf sisis^® 

1 2 Rt#teR£it#«^flS^#& 

1 3 ^nwrnmrn^st 

13a *#36tt;**!> 

14 9LWfrrX9¥Bt 
M 1 1 a mi OEftfS 

Ml lb »2®ia«^a 



[0 1] 



,11 K^fbRJ&IMSEttWja 



«m we* 



( START ) 



r PL0AM7U— A , 
PLOAM-tJI/ j 

1 o | C2 | C3 | Icnig 



LOAM-tJU 
CI I C2 I C3 |~ 



3W 



-PLOAMt* 
■ C1 I " I 



( ™T ) 



tDfflChu r n77^ (n) = 



[03] 



[01 8] 



C START ) 



ssnsssys:^ (n) = 



^ P L 0 AM- 



I" 1-1 "4 



[11:0] _ 

Churned-VP 

P loam r 
I 



"0 0 1" (075^ - 



**FP 



CI I Cg I C3 | 1 C27 jj | II | I ' | 



- "0 1 0" ©75f - 



I I I 



( STABT ) 



MChurnB«7 



CHURNED-TR r~|_ 

CHURNED-LT [~ 

CVP-CTR 
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[05] 



[Ell 4] 




(V P I = "0 0 1 " *lt*(t) 



Chu rned-VP 

Ksnwaosifli 


II 

ZPL0AM7M 3PL0A»lr-A ttSTU- 






(VPI= "001" ) 


» - T - ■- 



111 M1~M3 Churn int- Key 
«HJ»l*»i*« L — J — 



Chu r n I ng-Ki 



[013] 



[07] 



[010] 



( START ) 

\ r 



I ^' |S11 



sags: 



"FFD" 
"FFE" =0 
"FFF" =1 



"FFD" 
"FFE" 
"FFF" 



FFD" 
FFE" 
FFF" 



FFD" =1 
FFE" =1 
FFF" =1 



'0 0 0" =1 
'0 0 1" =1 
0 1 0" =0 

! 

'FFD" -1 
'FFE" -1 
'FFF" =1 




KEYTIM 



RAM-STATE bmi(b) | 
COPYMODE | 
COPYCTR 1 0| 1 |7p" 

RAMA-RAD 
RAMA-RDT 
RAMB-WDT 
RAMB-WAD 



XWE 



mm 



|255|?56|?57|?5a| 



|254|255 



rrmr 



I EH 



i i ; »i ; »i 255 
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mi 2] 
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[02 0] 



[02 1] 
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[02 5] 



ATM-PON->X?A 




f K 01b Z= 



flOOn | A 



[ftffi B ] 1 2 ^ 2 ^ 7 0 (2000. 2. 7) 
[^*IE 1 ] 

w mm 

im&. i ] m\\xm**s^Mmm,^x\m* v 

^S'»#^iBtt-r 57^?^ i ©tatt^s t . 
if u< H&snfcns mm&& #£tati-f ^ ?^r? 
yw^m 2 t tatas? i ©ate^ax 

tfWias& 2 ©la'B^s-cDtattsiJW Srtfi \ wiaif ^ 
©te^sst*^:^-?, tfifa^iwiBig^Sitfria 

% 2 »bB«#© t ©§J <9 #;tfl)JflJ&ff 5 Bf^blS^tf 16 
7 SrtfoWiEfim* h y -A^SftL, IE« 

[f»*3S2] WfBBf^KSffiatfEttE^&H:, gnat 

#«H3fc*>r 5 ^^Mian i ©latitat miai? 2 © 



fa tt t £r §J 9 W 7L fc & , h b fc i c T ^ ^ -f :/ W I c t£ 

1 mm^mmmhxhmm^im&m 

fr, & fefcfc/* y y -f\%\£i^tz.% 2 ©|B«^a~ 
^ bT — f5 r; t Sr«r* t -T 1 B*©3teJnA*» 

T y :/«©!« 2 rotBtt^I^cO a tf-«f»fc, bfcftif 

WE* fefcft«f^tR€fflf«SrlltrlB» 2 ©fEtiK^f^BE 
MM- 3 - 1 1 1" 5 W*JS 2 E«©3fcJP A*»i»«S 

[If*ii4] HuiaBf-^fb^^ffgiatt^ai^ 9K*m 
h# 2o&5ffjfa® i ©Ett^a&tftfrflEJS 2 © 

latt^a^r ^r i 3 1 ta«©«PA 

JHtRjEtimsrgffL-c, ttifam 1 ©tatl¥S*fci*sfi 
fas? 2 ©lati^ig^iEfi^t afefc^srifttEu e 

1 E«©»A#i*S» 

if»*« 6 ] mm^mmm^nm^ * v k 
t-rmmm 1 ta*»»A^ii»ssgo 

[fit** 7] fufB«fB«^»^im, SffLfcMfB 
Bt^-ftR^tf fg t , *v9Tv 2 cofatI# 

Bt-^ft^^tf «»^tufa^#istt^ ^ y twati£*5 n 

t t -T 5 6 fB*©3t tiP A#«i«3gft 

[ft*«8] Hfjta«ta«a«^g}4, wiEns^tia: 
Hfjta^ffistt^ * y ^, -jg LrtfriaBf ^-{bigS'ff 
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mm £ * s r t t r a e saaco^nA^ii 

tatt $ * 5 r t Sr#m t -r 5 ft*3S e ia«co5tiPA*e 
1 0 ] ifrtaBt^b^S'ft #tEtt¥®i4, «sc 

imm 1 1 ] mm^mmmmm^mi, mm 
^KSffirs, * it ah h it imm £ htcm^mmt 

* o Sfrf2ilffl#C^ K 4 o fcP^ ib SfffBBS# 

-? * 9 -T 5 * * Sr $ lb tr#f 5 £ i Sr#® 

[IsWlU] TttJQA^^TAfc^LTtffR* 

M>--&*g«u m^m&m^x, mtztitcffim 

ft $re& 3 st^fbiS^tf #£!E«-f 3 at ^URfcfflf IRE 
7i^-A#fi8S:«poilWaif#^ MJ-Afcg«U tan 

m^M^x^t^n^t^m^^^m^ v v- 

[it*Jii5] mm? 7 ymfefflw^mit, V)wm^ 
it? 7 u tmvmntwry' yzmm&mw 
&w±wnx? y 7, ««ii«*fi2©^T«ffc-fey h-ra 

r t ^Wmti-mMm 1 4 12*W3tJPA#«*!siiS 

B„ 

[|»*3S 1 6 ] 7 ?WlfefflW¥&>fi, lOfflfft-^- 



#mi-r5it*^i 4ia*©3HmA#ii*«sja£H. 
>tjpA#«*^seo 

[f»*3S 1 9 ] «f!E7 y ^Ig^^fP^Stt, m%itv> 
® i: T 5 1 4 fB«»*DPA^S^Bo 

[it 20] wiB7 7 ywt&Mw^mtt. mtm^ 
immm^mfe^i&z'rt ornate, mfemm^j 

A#H«^SB. 

[§t*3i 2 1 ] sfita^ 5 yjst&fflm^mtt* 1 o»m 

#mt-rai»*Jl2 OfB*W*iRA#«SJiSB„ 

[»*«2 2] tfjia^y^issfflw^^. ffftaBf^- 

A#HS^SEo 

2 3 ] fufBB£^ig£'[f #£tuiEgffK«^ 

[it *ii 2 4 ] mtm^twcfe^m±m% #st±, ft 
[if *g? 2 5 ] BufBBt^fb^S'ft m±m t mr 

[»*«2 6] ffifaB^{Ht££ft#±*t^im, ^ 

^fv^tu ffjfa^^-ri-^^tifcjiffltufc^o 
■c, fwa±#tMi£tf 5^t^#mi:-rsff*3S2 3 

IE«»7tJPA#Hffiif«fio 

fWc^^tu5rt^#mt1-5W**2 6E*co» 

[if 2 8 ] u&fBWf ^-ftaaisif nmm mm^mtt. 

a«rfrv\ HfltSttttrlSBSF^KSIt**— SHHStii 

iPA#«^SB„ 
[»*« 2 9] ifrfEfl£-§-»©Bt-§-«5&^ 5 
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mwsc^st % $ b t s r t £#m t -r 5 mm 1 4 

[fPJ»P»ftlP)i] 
[0001] 

X^ftiPA*S«^Sl»-SSL, #^*JpA#*^^-r 
AdgfeLT'lff*^ h y-ASrSff U Hf^eSrffiV^ 

£f§ 1- 5 ftJp A#«SMSft Mi- 5 . 
[0002] 

tT't-ty-f-7>-K> CATV, vtf^— ^ 
iiff Loofe s 0 

fti>— tr ^ &qm&zmm- 5 fc»tr ipA#iift* 

^ftftLfeft/JRA^^^A^^A^fc^ 

[0 0 0 3] ftJPA#5f^>7^ a t lth, 1 ^(Dfty 
T-f^?r ; fii:»jRA#X:'*W-t"5PDS (Passive Doub 
le star)as»36£ft-C^S„ *fc, WlCftfflfctpiEf tc L 
TPDSMJSfflLfcPON (Passive Optical Netw 
ork) is XT' J\ffilBiB i5iliX$5 Y) , t7r-f^ 
"Cffcig-t-SFTTH (Fiber To The Home) ACDH 

[0 0 0 4] fjfc, ^OijiiFTTHWfAOl® 

affi^*^D B 0 H^!iEi--5fcfe!C, ATM 
(Asynchronous Transfer Mode) £f(Jffl L/C ATM- P 
ONCiiiS, F S AN (FullService Access Network 

s : *aft*«&ffiaH-5fc»ic«:scsnfcHiRW*a 

[0 0 0 5] |2 5(±ATM-PON^f^OiM 
*-rilT-&5 0 iPA^l 0 0 a~l 0 Onftfctt, ft 
/^-* r-f5j££rfr 5 ONU (Optical Network Unit : ft 

iPA#s*s» 1 0 1 a ~ 1 0 1 nmmzn, m 

2 0 Ofti^itOLT (Optical Line Terminal : ft#PA 

^w^tmrnm 2 0 1 asensnSo 

[0 0 0 6] ONU 101a~101n iaSfllfSflH'C 
ATVffiSgaffi^iX, OLT20 l{CJiSS*» (ATM 

ISDN5«f) 2 0 2tfmWtfZ>o Sfc, 
ONU 1 0 1 a~ 1 0 1 n irOLT 2 0 1 fi, ^ — 77 
/73 0 0 irggrTS, 

[0007] Jf 2 0 0 Pj JPA#sg 100a~100n 

^?-*/7 3 0 0 Sr^-LT, Stft«lc:^«$^fcfty 

T^^*mzxmm£foz>o *fc, jpA#^iooa~ 

1 0 0nHI2 0 0— co_h!9lf# (Ji^ir/V) fi. If 



tt5„ 

[0 0 0 8] rOi5i-> ATM-PON-^7AB, 
^^-77^7 3 0 01:-jii:»®JPA#tSrl : nt'I 

[0009] :;t\ OLT 2 0 1 7>P>ONU 1 0 1 a 
-10 1 n-vCDT9«fIi4> 1fa£mxhZfz%>, I TU 
-Ttd^G. 9 8 3T14, ONUteOfSEttSrBKlt L 
T N Bt-^-ft (Churning) ^sW^fe 3*VO " 
5o 

[0 0 10] £f\ OLT 2 0 1 fit, T<9t< j/ir-^ic 
±5, ONU mUtS. ONUlOla) fcHHMH^g 

*-t5 0 -rzt, ts^LfcoNui oiait, »t#«& 

£f£U OLT 2 0 1 

[0011] OLT201ft 1 ^r»Bff-^«5rftffiLT, 
ONU1 0 1 aKSSTLtSflH-^tTUflHIU^UTflF 
^kSrlfe-t-o r©T>9'ht*»Bt-^fti±VP (Virtual Pa 
th : ©ffl/^) ftfcfrfctflS. 

[0 0 12] r»*Jl§\ OLT2 0 1Si, ONU10 1 
aM*fL, VP I (Virtual Path Identifier : 

L-Tc (ON) a^rfP (OFF) Sr^i-^tt#T'fe5if 

[0 0 13] ~©£51^ ATM-PON^fA©m 

^k^c-ctt, Wf-HittoNuttK:t!i9Srbn, 

flffl[05lftfl:C3ON/OFFIiVP 1 m&xftt>tiZ>c 
ZLX. OLT2 0 1^ONU10 1a|:T9^yt- 

vzm^x. m&mmim&atau onui 0 1 a 

-C(4gB©Bf-^|t%fflV^T, Bf^ft^ftfiVPCDT^tf 
[0 0 14] 

ITU-Ttd^G. 9 8 3ic4o(7 5ATM-PON^X 

T&omwttt-efi* mm?mmmmmfe£tix^ 
fcv\ 

[0 0 15] ONUI 0 1 aT?f^ OLT 2 0 

l^^cOB^fb^Stt^^^LTV^^, I TU-T 

[0 0 16] Lfti5oT, OLT 2 0 1 -ffJ-^cDBf 

a, onu i o i affi-ero^tifliSl^ix^ixKi^lWW 
(cA^ftT^&ofc^ftifTfi, m^1k • &%fcitfi 

[0 0 17] Sfc, Bff-^fbSSIffBtt, ONU©«ag»f 
[0 0 18] ^C0i5i-, «©ATM-PON->^7 

■r, ^xA#^«^?a©fc*itSp n p«ftiiffiffl#^^ 
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[0 0 19] &m\\m<DZ. 0t£fo\zmfrXt£$ft1t% 

[0020] Sfc, *«H©ffi©BftH:, iffAfltftSflT 
MW&iftft U fi?*©ant M#P£«j* «fc < ff 5 

[0 0 2 1] 

[iSM£«&1-5fc*©^S] *5SM-e»±iEgRffiSr# 

R^ft£;h^df#a#©a-^£fT 5*JPA#HHffiS 
gl ot&^T, Ha^^->3 >SicliS^?riSLfc 

ft^ffl * © WHjflsKSflr a * tett-r s r * ^ :/« ©as 

l©fBtt^SMl lat, »rL< jE3££tlfcll#^ftl£5£ 
1ff#«rlBtt-rS^ y * T y :/ffi'J©JS 2 ©fa«#SM 1 1 
b t m 1 ©fatt^SM 1 1 a SWlg 2 ©!Btt# 

SMi i <Dmmvm^n^\ ^^mom^m'w.^ 

A 5 y^-C, m 1 ©fatt^SM llat|2 ©fatt^s 
Ml 1 b i©^#x.M#P£?T 5 Sf ^-fblSSff $6fB'tt¥ 
Silt, 7V- Afl&fcSrfcpotiHR* M;-*fc£« 

1-5 n t zmm t i-z%MA#mm%imm 1 o 

[0 0 2 2] mi ©IBtl^SM Halt 

ttfflf ©Bf^ttSflmSrSBtt-t-So IS 2 ©fE«#SM 
1 1 bf4, ^L<M^$tifcB$^iSSffm^fB«t- 

5 0 ^itm^mmmm^m us, mi ©tetg^SM 

llai!2 ©fBft^SM 1 1 b £*a^ M 1 ©IBtt¥ 
SMI 1 a StFI? 2 ©fElt^SM 1 1 b ~©fB«fliiJ#l£ 

f?v\ ^«t©s^!-fiM&^ ? ^'t, mi©iefi^ 

SMI 1 a tS2©fa'tt^SMl 1 b t ©jsQ 19 #X.»J#fl 
*ff5„ 1 2 f±, 7^A| 

$£»ofi#* h y-i>£Sfit U fBttbTV^Pf-SHL 

[0 0 2 3] 015 tc^-f-J; 5 ftflRA^f 

^ x A HigSK LT, flf-SH^ffl V Hf^ ^fio fcfflf # 
gB#&-£trtff#* b y-A^^ff-T53tJPA#«^S 

120 m^t, b y 

■He, 7 y yvmfewmn 5 7 5 w&mmk 2 1 



#t 5 r t t -T 5 »A#^*ifSB 2 0 tfsgtfc 
[0 0 2 4] 7 7^1»#S2 11t Sff 

5^^*-r^€tt«Tfe5Bf^^Sft«©^fM#P^ 
fr5„ 

[0 0 2 5] 

mm^mmmm] kt, *niK©^is©^^Eis 

Sr#ML-cmW1-5o 0 1 »**^©*JPA*«Hffi* 
©©DsCSE-efeSo MMftS&JSSB 1 0 B:, ONU 
fc^SU ATM-PON^©3feJPA#^^rA(cS 
iLTOLTi^ilt SftSfim* b y-A (»©ir 

[0 0 2 6] ^LT, iBwSB-e^Lfcuf-WiSrffl 
v^r, fim* b y-Art©Bt^-ft$tLfc'[f|g^(c*fb 

Tffi^S:fr5 0 mP$Ti4, 3^A#«teSB£B 1 0 «: 
ONU 1 0 irP?-£ 0 

[0 0 2 7] R&-^bK£tiNRf&ft^& 1 1 (4, mF^bK 

smasrEiftf 5fc»«ii, mi©ta'ti¥SMi nil 

2©iatt^SMl 1 b ©2ffi©fS'ltffl*SrWLTV^5 0 

\X VP ] ^^ii LT, ^©VPt^LTif^^JS 
[0 0 2 8] mi ©E«^SM Halt T??<<7W 
felt LTV |2©fB'»^SMl 1 b\X '<v?T-y 

Office* 9 x «f t < ]E3fe$nfcffiF-»ffc:ia:SfflP#&E1tf 
[0029] lt, Bt-^-fb^S'ff #tati¥S 1 1 14, 

m 1 ©iSlt^SM llai!2 ©ISft^SM lib-© 
ia«{|iJ#P SrffV\ Bf^«©if^M& 

^-f 5 is? (*V^BfF^jiSr*f LV^f-^-®(c:M3jcLfcB#© 

^-r 5 y^) t\ m 1 ©tatt^SM iiatf2 ©tait 

¥SM1 1 b t©§J5#^fflHSrff 5o P»(4«3*1- 
[0 0 3 0] Rf ^-fbff ««^-{fc^a^s 1 2 (4, 7 U- 

A*^£i#off^ b y-A^sfit, ta«LTv^if 
^kiKSff 1 ©tae^SM 1 1 a l 
t, ffiMHBE3fe^-f ^y^fo*?!/-^*^, fc^ 

m^itft^im&tim&Gmc-tSo *lt, it^^ 

[0 0 3 1 ] Mx.!4, Iffg^ by-A^©lo©7W- 
A©cpT\ v p i = "001" ("001" ti^y-? 

fa*$tbTv^5fc©t•r5„ *fc, vpi= "001" 

i^jS-rSir/v^-ir/vc 1 f££-f 5„ 
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[0032] micm-tx 5 m^tmmmm^m-r 

*vtTv rf\%(D% 2 »IB'B#SM lib dfBft 
fLt, 4 8 XT7k- AgiiLfc^WBt-tliM&^-r 

5. 

[0 0 3 3] »fE«IJ#P^J£ 1 3 I*, Bf ^{kK^fflfft 
^^ff^tt^^y 1 3 afciaftStfSo aMH^**^ 

3W«^tv^^fgl 4<Df¥iMto^Tii 

[0 0 3 4] »;MSfflONU 1 0 ©^frltt&ffififc • 

l^Churn, ®-^fc*4S£rD e c h u r n . Ilf #fc 
raf#* Churned- V PWi&mt Vf& 0 
[0 0 3 5] 12 (4tt#^ b U — ACOfg J&&IFC h u r 
n e d -VP^£ttS©7i-vy b Sr^-f 0"t?fc£„ 

(PLOAM71/-A) ft, OLTtONU 1 Offl-CSlJ 
W'lt#Sriifti-5fc*WP LOAM (Physical Layer 0 
peration And Management ) ir/Ut, ^^©iiffitf I6"C 

if-feA-C 1~C 2 7d>e>«/&£ft3o ^LT, 
ICPLOAM71/-A2o»f, T7I/-AtW 

(^jl^-b^i 5 0Mb p s^~K©i§£0 o 

[0 0 3 6] fjfc, PLOAMt;^(;a-ft^* 
lt;WS5 3^htJ)5„ Churned-VP 
KJ&flHItt, P L o AMt/vt-sai $tv2.#*M»lf * 
C05*j©lo-Cfe9, PLOAMt/VO40^h~5 
1/M FitliChur n e d - V PlS^fif #i LTS 

[0 0 3 7] 4 PON-IDtfc!), O 

NU 1 0©!Wbf-i LTPON- I D^ta§ti5, 4 1 
/Mb Bit, Churned-VP^gfffffeSri 

^fc^sasiJ^ia^ixa. rwa^ij^fi "oooo 

1111" (feliSMSB, £{Mtf L SBTfcSo 

[0 0 3 8] 4 3, 4 Hft, V P I Sr^-flff 

4 3, 4 4^4 b Slcf2$ti5VP I tffBtrV 
PI [11:0] tm-To 4 3/<W b§© "a b 

c d e f g h" £VP I [11:4] fc^U 4 4/^ 
bS© "i j k 1" £VP I [3:0] h&T. 
ATM-PON->^TA©VP I C0ffiti4 0 9 6fl&5 

(4 0 9 6VP&5) o a.— iF-fe/V-t, ifCDVP 



[0 0 3 9] [M : N] (4, TftNtVFi^ 

iftMt'y b© (M-N+l) fcTy F©r- 
tSrsft-TSo 4 2/VhBlt 4 3, 4 4/^bgi^ 
fB^^fcVP I f^LT, Churn^tl^^ 
^-rtt#^|a^^5„ fi«f* "x x x x x x x a " 

(x=*£tt) X'h<9, a (T^htTyh) =l4bC 
hurn^TJJD (Lfc^ot, ONUlOfBDe 
churnUimBftbW , a=0*bChur 
n£*VO^\ 4 5-5 1/MhBi4*ftfe5„ 

[0 0 4 0] 7^tSt^«Mgfe{COV^T^1-5 0 #asei3 
©ONU1 OMJIiSATM-PONv'Xf At 

(St«k Chu r n i ng-KeytW) ©M 
* (»4r*fL.<-f-5nt) fcfToTl^S. 03J±Chu 
r n i n g-Ke y ©HBfct/— -Jr &^-$-|g-C&S„ 
[SI] OLTIt SU^Churning-Key© 
MMtLT, Churning-KeyTyyf- 
b^ yfe-v^Ml^ONU 1 OlC^lf-f 5„ 
[S 2] ONU 1 Oil, |L^Churning-Ke 
y^LT, ACK^yt-^mltlttOLTt 

[S3] OLTii, Chuming-KeyTy/f 
-by yt-i>Ml%misLXf)>b 1 6 XT7W-Ag 
iiLfcfc, Churn i n g-Ke y 7y7f-h^y 
i?-^M2&ONU 1 OUSff-tSo 

[S4] ONUlOii, 2 fcl^flgM, ACK 

7< y-fe— v ; m2iCM5^L,fcC h urning-Key© 

■it n zm&r o l t k mm-r s . 

[S5] OLTI4, Churning-Key7y7f 
-bp< j/1r-^M2^^jf LT^b 1 6 XT7I/-A1 
iiLfcfc, Chu r n i n g-Ke yT y^-Y * y 
■fc-^M3£ONUl O^jSff-rSo 

[S6] ONU10(4, xry7S2S^T77S4 
ACK^y-fe-i?m3SrOLTtISt5. 

[S7] OLT^Chuining-Key7y7f- 
b7< yfe— S>M l^ONUl O^jgff LT^b4 8 XT 
•7V-AgiitfcB#^ (Chutning-KeyM 
*W 5^) T\ ffL-^Chu r ning-Key« 
ffl§tl5„ -f-*b*>, OLTtercDffLl^Chu r n i 
n g-Ke yTCh u r n?rfTV\ ONUlOttffLV^ 
Churn i n g-Ke ytDe c h u r n^rff?. ft 
*5, 1 6 XT7k- A<D#<7>-bfi, ERC^-fa 5 klO 
LT\ ONU1 0©^-efT5 o 

[0 0 4 1 ] Lfc^oT, OLT^Chu r n i n g- 
K e yT y 7f- b ^ yfe—^M 1S:ONU10 EiSf 

lt*»6, 4 8xT7i/-Aiiits4m is^-f 

©Churning-Key^W, OLTtONU 
1 OlfChu r n/De c hu r n ffifcjlj, 
[0 0 4 2] ^m^ftl££fif#lHtt¥J§: 11©2IR 



Lfci5i-> Churning -Key^rChurni 
ng-KeyH&^S^T-S&Lfcii^iCil, Ch 
u r n e d - V PKStif «fc -©^--f 5 y^T'ONU 1 
OflJ-(?JE36:L*JtJx«*f>*V\ Lfc^oT, Chur 
n i n g-Ke yM&^-f 5^t/i5£litOLTi> 

fcss«£*i;fc»ru^chu r n e d-vpK£ts«srie 

[0 0 4 3] 14_I42BRAM^OONU 1 0»y*P 
y*«&£&^1ia-C*>5. Churned -VPpty-fe 
-^7 7^£fei l-UChurned-VPg 

^tira^a^a 11-2 ant ^{bis^ff fRiEift^^ 

[0 0 4 4] Ch u r n e d-VP^ y<Z — *J7 7 7WL 
fe^m ll-lft, P L O AMirWCC h u r n e d - 
VPt£;Wft£Sff Lfcjf^, Churned-VP 

[0 0 4 5] Chu r n e d - V PtS^ff -jj*^^ 
ill-2tt, 

£7^f h^T t- — 1 Oi: LtfV\ RAM Mil 

a , m 1 1 b (^im&mim^® 1 1 a^t? fate 

^iSi^fc-fS) CChurned-VPjftffCf 
^]A^£ff 5o RAM Ml 1 a , Mllbtt, 256 

6 fcTy h&5 0 Sfc, <9 #X$IJ»^S ll-3ia 

tf-fww^a 11-4 tint ^ikwtmn «tE«^& 1 1 « 

[0 0 4 6] ft*TJ, RAM Mlla t T^X^'li 
( RAM Ml laQ7 K^^r V PI [11:4] t 
Lt^iSChu r n e d - V PtS^ff «MS9fcWrj$*l 
TV" 1 -5 RAM) t b, RAMMllb ^y^Ty/ 
« (OLT^^ff £tlfcff LV^C h u r n e d-VP 
KJ£fi**&Jfc©Chu r n i n g-Ke yJESt^-f SI' 
^«LT*3<RAM) i-T5o 
[0 0 4 7] iSJ^ ll-3lt Churn 

i n g-Ke y r77"f-M y"fe — v'M 1 ~M 3 £ 3 
[HgffiLT, Churning-KeyTy^-M 
y*-i?Mli>f)4 8XT7W AjgfiLfcS-g-fclti:, 
Wfl^Chu r n i ng-Ke y 5 Vy*£ 

[0 0 4 8] tit, Churning-Ke y MBfc^ 
5 y/t? RAM Ml 1 a ^ RAM Mllb ^rD t) # 
X.T> RAM Ml 1 b &TVrj T'fflll, RAM Mil 
iSr^y^Ty^Mfc-rSo 

[0 0 4 9] — ^(Dt.tV\t^Chu r n e d- 
VPKSiffgSrlBttLtV^ RAMMl 1 a ^yjry 

1-4 11, §tL<T^t^ :/ffif-& o fc RAM Mil 
b^bf-»gr RAM Ml 1 a ^=»tf— LTV><. 



[0 0 5 0] RAM Mil a& t /RAM Mil 

b_fi*tiE^ffi LjK- h£r2o;fr LTV^5 0 
#U X. fi , 7^r^'«ORAM^My?7y ^flij © R 
AM— a b°- flSff fcttT V > 5 ft T' , T 7*M R 
AMHChu r n e d - V YWL%tim%WL%-W* - t 

[0 0 5 1] H_5 il=* t°-iM1^Jl£r*-f 7n-T-fc 
£„ ft&Jil RAM Ml 1 a ^ R 

AM Ml 1 h %^y?Ty-fmh\^ RAM Ml 1 a 
j; R AM Ml 1 tx P^fri^j-Ul, E^i-J;5^ffi 

(0H;lff , "ooo" =ittt, v p i = "ooo" © 
a try hfMiwi t^5rt) asHtfftSft-o^fcrot 

[ S 1 0 ] $J 9 #X.$ll#P^j£ 11-3B, C h u r n i 
ng-Ke y SBfrff^ S y^T' RAM Mlla fc RA 
M M 1 1 b <9 #X.S 0 

[ S 1 1 ] ^ t -SlifS ll-4(±, §J 9 
gl l-3a>?>»£g£;h,fcChu rning-Keyl 
ft*^ S^SrSff-fS RAM Ml 1 b {cjtj"f5 
K^fflLTK^^y^P^VhLT, RAM Ml 
l b>e>7*— » SrBS^Wi-„ 

[ S 1 2 ] 3 fcT— ffi&^Wt 1 1 - 4 {4, RAM Mil 
AM Mil b frbBfrttil-fc-T — #&RAMl 1 a — 

[S 1 3] a tr-W#p^a 11-411, »t 
fy/S 1 1— MoT, Xfy7"S 1 1, S 1 2&jfefe l 9 

[0052] H6.tt3tr-iMfi$©^^5>'^^-r-h 

?T^-rg|-e&5 0 KEYTIMI1, Churning- 
Ke yM^^5y^/^t'J)5„ RAM- STAT 
E fl, 2ffi»RAM;$ST^7 i -r y ^ T y 

*^-t-flr-f-t?& 9 , STilM&ltucDRAM^-r-iL 
TRAM (B) iSTiJ'T^iffo!), ISciKRAM 
(A) ^T^^WtftSfc©^^ 
[0 0 5 3] COPYMODEil, 3 t°— ®)fWfc 
"H" t^5ffi-^-e&5„ COPYCTRIl, COPY 
MODE# "H" COM, RAM© 2 5 6T K^^ic^r* 
C^b-f-5fc»<o«f-t?&5o SKSfctt, XWE^Elic 

[0 0 5 4] RAMA — RAD il, if L < T ^ 7 1 ^ y*"ftlj 
HftofcRAM (A) COis^ttiLT Kl/^^ffft 
&<9, COPYCTRSrltf & L/tff -^5rSt^tti LT 

[0 0 5 5] RAMA-RDT11, R AM A — R A D 60 

9, 7F>^0iC)ftLti^ttiLfWA, TK^l 
tMLTf^tliLf-^B, T*&5„ RAMA-R 



-27- 



[0 0 5 6] RAMB-WDTfi, ^y^Ty/iift 
ofcRAM (B) t 

9, RAMA-RDT£rl!£-f P> Lfc«-§-&##3M^ 

[0 0 5 7] RAMB-WADIt RAMB-WDT& 
RAM (B) — #t&frfc&©*t&^T Kl^fc^-T 

KU'* lf^LTt^jA^X-^B, &r R AM 

(B) -##&A/-C*^< (3t"-t5) o 

[0 0 5 8] XWEtt, ^y^TyyiiJiofcRAM 

(B) — , RAM (A) ©rt^E^atf— 1"5#^©## 

SLhftWUfcJ:5fc, *3SHT?tt, 2Ifc5RAMO§) 
0#*.&fTofc#&fc:, ffL^Ch u r n e d-VPi 
tt * , f 9 f iSt^y ? 7 y 4ofcR AM 

[0 0 5 9] itUci^ ^y^T-y^ffiiltifLV^Ch 
urned-VPKiaSi*J6if»ori:i5St?#. O 
LTfltOChurne d - V Pt£;£'[f «©^-gc£|& 

[0 0 6 0] JJfefcBtr— tfJfcS>bfc)&Chu r n e d- 
VPK£tff«&gflr Lfc*&OlbfP^o^Tl!iW-f 5. 
Churning-KeyIS^^?y^B, PLOA 
MJWHSrft/NWfci: LT, 7 U-Atattl^Wt 
ift-f P L O AM-fe:;Profia"t:'±/5 5 5 - t fcft 5« 

[0 0 6 1] £<D#a\ Churning-KeylS 
?'f5^0tffflPLOAMWChu r n e d- 

M— T 4 7°M<D R AMOf- * © a Pflte 
$ tlX V ^5 fc * , ^ ©If ^ y i>T y 7°\%(D R AM— 

[0 0 6 2] Jtr-C, nf-ifi|ci(Di 5ftCh u r n 
ed-VPSSfiJi^SiLfci^CIt 77^ (_ti* 
LfcCOPYMODESr77^i:Lt|iJI) Sr-fr .y h 
U 3f-j^T»77^^y7Lt, AytTrf 
«©RAM-±#t-f3#j£i:-f5 0 

[0 0 6 3] HmS^fc?— ^MCn u r n e d-VPU 
£fir#«rg«LfcB&©»fe&^-f-*-f 5 ^9<f-*r- YX 
fe§„ COPYMODEIt 3f-if){W(C "H" 
5ft^-"Cfe5o CHURNED-TRtt, Churne 
d - V Pi»€fi¥SSrS«Lfcr b y %Xlh 

<o. %mmz. "h" fc&3o 

[0 0 6 4] CHURNED-LTB, COPYMOD 
E^S "H" X\ CHURNED-TR# "H" (Cftofc 
i^|:CHURNED-TR&7yfLfcflft?fe5„ 
CVP-CTRI1 CHURNED-LTfflitT^ 1 ) 

t'P^FJ ftT , s^y y~T y 7°\%<D R AM^t^ fc 



[0 0 6 5] WJitftHJLfcJ; stf-cpicgm Lfc 
Churned-VPlSffl^LTit nf-|T 

T, ^©#!-Ji#^-r5r RAM-©^- 
»fp«r©3 t-^^-SrK-ih-rS £ t ^ T>Tf6fc:ft3 0 
[0066] RtChurne d - V P^Sff fRSrSffi 
L/c^©^ft-§-CDjg^SiJ#P(COV^TlftlK-rS„ I TU 
-Ti&'&G. 9 8 3T14, ONU 1 O^chu r n e d 

[0 0 6 7] LfcjSot, *5SW©Bf^ti8£ffiF*IEtft 
ftllit Churned - V PKSffiPfBSrSffi LT 
RAM— ##iiA/fc*BSt, ffafS^WL-C^U 77^f 

fr5. *LT, E^i^#tjAfefc#^t©^, ONU1 
0 fiO L T-jS^ff^iS^-f 3„ 
[0 0 6 8] S8_ii^f^-©jS^ffelJ«^]II^*-r7D 
hT'&5„ RAM (A) SrT^TV^flW, RA 
M (B) ^^T^IiU 3tr-«f^H:i|»TUr 

[0 0 6 9] Lft^ot, Churned-VPM 
**SflTUfcBiJc«:, RAM (B) ff*R 
AM (B) i6»6»K*aLT'<57r-f^'sy^*ffofc 

[S2 0] Chu r ne d-VPtStSflHRSrSflM-fi. 

[S2 1] Churned-VPRSflHSiSStTKl/ 
^©7-^*RAM (B) *>6>K*W-f. -f&fr*), V 
PI [11:4] 07Kl'XtMt57 ; -^OVPI 

[3 : 0] (atfyH»«) £RA 

M (B) a»6K*W-f. 
[S2 2] RAM (B) ^tli*tHLf:f-^©^!)7 

-(fi^ (LS I Kialiw^-^ea&fcif-ew:, x- 

5) £tT9o iEf ©^it^^yT-S 2 3-tT<« *V 
y-A^-n^^y-y-fS, 2 9— ff<„ 
[S2 3] RAM (B) i^l^Lfcr-^, gffi 
LfcChur n e d-VPlgf«©at> Ht#fc& 

f77-S2 5-fT<„ 
[S2 4] Xf77 , S2 1t^i:7Fl/^ 
fca try Mff#£#tjMf„ 
[S2 5] X777S2 1t[^i:7K^^b7-?^ 

[S2 6] RAM (B) frbm&ltiLfzf-y-fD^V 7- 
-ff-a:y^SrfT5. Ef/^(^T77"S2 7-fT<„ 

[S2 7] RAM (B) ^f.SMbfcf-^t, Sffi 
LfcChur n e d - V PRj^f #© a If y hffi#fc«r 



Utt&li&ttXT-v'fS 2 9-ff<„ 

[S2 8] RAM (B) ^jEmcm$&ibtc(DX\ Ch 
u r n e d-VP|gS««^Sff LfcrtSra^-TSfc 
* © JS^If Sr O L T - M^-T 5 „ 

[S 2 9] ONU1 0©£ftfflWiHToT^5:£ftiM« 

[0 0 7 0] «±SiW L,fc ± 5 *38W<©»t^bKS 
fff#tS«^g lift, Churned- V PKSff #Sr 

«rftiEi-5„ *LT, ONUlOtt, Eftc»^iAfe/c 

9, OLTKtOChu r n e d-VPRgfltf ©Rg 

[0 0 7 1 ] &K0-lBlEttfBI»#& 1 3 liov^Tfiffit 
5„ *S§0J1©ONU 1 0ttt^y^7y/Sl^tU 
33 5, ^atB«M«#© 1 3 Si, SM^tl^^T 
yTTtaa^MLT, Churned-VPt^fM 
^FfflStt^y (7 9 yV» 1 3 a (cf3« 

[0 0 7 2] rtlfci*), ffiS»ft-*oTt>^if3Stt^ 
*y 1 3airChur ned-VPK3etSaSr«^-t-5 
r mSmiHftf-SftChu r ne d - 

VPKStff«&OLT)i>fe3Sflr«*U*<TfcJ;V\ 

[0073] moRmm^sti 3hu * 

SSStt^y 13a(;Churned-VP^M^ 
^»L/tmt4, fcbftKStl/fcChurned-VP 

Chu r n e d - V PRSIfS t fctfcftU »45Ch 
u r n e d-VPKSfflNR©*ftW«ttP»*5 1 3 a 

[0 0 7 4] McfattlWX msp^-y^S 2 4T\ H 

[0 0 7 5] ^MfM«¥ a 1 3 », £ © 9 
3a^faft£*3 0 ^©±?S-, SWJlfcChurn 

e d - v p^s-ft mm %mm lt v > < ©-e$* ± < ^ 

#»^^y 1 3 aK|a«$*5r t*ST?^5. 
[0 0 7 6] ^#3§<|4t< ^ y 1 3 a fcliS* jA^l 

ttfffl#P#S 1 3 -CH:, «Smi0Bf {CSC hurned- 
VPS£'ft#5rf!Ix.tfS RAM (Static-RAM) ^©^ 

*913a^, -ffiLTChu r n e d-VPKJtffiN* 
IBl*$*Tt±V\ ^tx(-J;i9, ^fflStt^y 1 3 a 

~. © r ^ ir * 0» ^ n m-r s r t # «r « 1 4 3 „ 



[0 0 7 7] Sfc, -Jj. TFg^ttT'^y 1 3 aHSR 

^iot^SChu r n e d - V PRSff *©^£r S 
RAM^f^iitfo ^rLT, aiSif^i-raSRAM^^ 
^#f£tt^y 1 3a^ M^tlfcChur n e d- 

v p m&m<D&£tm * *t t ± v \ 

[0 0 7 8] EHmH&^ftfcChu rned-VPl 

£ff«£SRAM^^#f8'l4^y 1 3 a~-tati£* 

ajt^oaya^wsr^i-^n-^^- h -<?*>«. 
[s 3 o] Bt^tassiirsia«^a 1 1 ra, chum 

e d-VPK£tfSasHefc£ftT^5#£B:, 

[S3 1] ^ff2tiSlJ»^S 1 3 /^?7^i© 
RAM^fc, H3Sc77^(-tt<3V^r*fjS-r5Ch u r 

n e d-vp&mim%m%-m-to 

[S 3 2] ^H5f2«SlJffl^K 1 3 «:, H&SftfcC h u 
r n e d - V Pt£:5fif#£r S R AM~>#£&t?. 

[s 3 3] Kummwrn^gi nit onuio ©«s 

P9fB#(C, SRAMflMMftLTV^Stimfc^flHStt.**!* 
1 3 a--#£5Mf„ 

[0 0 7 9] miSKWl-ra. M&SftfcC h u r n e d 
-VPR^tiffiW^SRAM^ib^ff^tt^y 1 3 

3 a -©T * ir x $ \cft r t # nlliic * 

[0 0 8 0] jJctsag^lH^rooNU l oroWCov^ 
T^Ki"5o i Tu-TiS§G. 9 8 3-era, ONU© 
IMIiUOltl-Ol 0^H8«rS»-CS8 9, # 

ir o n u omwm IB s ©^ffira, o 1 fc ra o 9 ^ 

[0 0 8 1 ] O l^ltlt ONU©*«iai0«©U]« 
[0 0 8 2] Sfc, ^ilffi, ONU10©«SmiB 

ftoiMitit, oiti^»^*5^t*\ 4 
it ra o 9 «t8-51^ $ * 5 ^ f iJ Brf 5 fc * © * *> 

[0 0 8 3] #3&Wrou£^Kjefi? 1 1 -e 
ra, ^©oo^si^ijfflLT, mic«isB^©oo«ffi© 

fflWro^jC, ^#*l4^-ey 1 3 a«>6Ch u r n e d 
- V PRjgffif «SrS^#»t Sit tc-T 5. 

[0 0 8 4] 'tii-i 1 ?, ONUlOOHftl 
ft, OSVtMtffJS) fie, RoTRAMC«t5W 

VWe, OLTfifflCh u r n e d-VPlgffS® 

[0085] i*#flsR3efflf«flait¥a 1 1 ra, o 
o^ffi©^tr, ^sistt^^y 1 3 a^bit^m^tLfc 
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Chu r ne d-VP&J&fimt, fc&fclCiSftSivfc 

[0 0 8 6] -f ONU1 0(4, 
flBSfe* * P 1 3 aHSo-FLfcChur n e d- 

OLT^k^tff Sft3, fcWcftChurned 
-VPl£iteONU10-lgLfcl/> (=fr3*i:Ufc 
H 3 3. 2IWRAM© 

»ot£< RAM, ffc<7£No t Chu r 
fc^sV*?^* No t C h u r ntSifebW 

&) «r^»tfcRAMS:O0^«^fK:aaSLTti< o 
[0 0 8 7] LT, ^FSBStty ^ U 1 3 a^fen— K 

fcChu r n e d -VPf£5£ffffi£rcQRAMi;:i:#£ 

[0 0 8 8] »7 7^t y h $^TV^V# 

£•{4, OLTi^iOChurned-VP^g'li^ 
No t Ch u r ni^g^tllfcRAM^t&A/'-evKo 
WftlCi^ttCh u r n i n g-Ke 

[0 0 8 9] 0J L O_f4lfc^ft&j£ffi*!at6¥& 1 1 <©« 
jR*IB«f(0»ff!R«ft*i-7o-'?-Y-b-C*>5. RA 
M (A) &No t Chu r n fflt'fe&il'ti R AM t L, R 
AM (B) fc^JWStt^y 13a*>bn-KSJlfcC 
h u r n e d -V PKJtfflf it«»t8 » - KfflRSR 
AMtfS, WWB-etia— 1fir;HiNo tDe 

c hu r n-C&3„ 

[S 4 0] h^ftT^S^^fcTO&r 

V vfc ttfttf* ryyS4 5-ff<„ 
[S4 1] RAM (A) ZTtv-j-fm, RAM (B) 

[S42] Chumed-Vp-Kf«$ftLfc« 
1^(4, RAM (B) ~.±fft1-5„ 

[S43] Churning-KeyI^-f;y? 
"C, RAM (A) ^y^7?7't RAM (B) £T 

(S44) RAM (B) CDft-g&rRAM (A) ^3 If— 

[S4 5] Churned-VPK£flMifr£«Ui:i§ 
^ry/S4 6^ Sit LftV^-f4*Xi/:/S4 

[S4 6] RAM (A) ^y^7y/t RAM 
(B) ZT?TJ-7mtmfe~fZ> 0 
[S4 7] Chumed-VP^gfMgflLfci 
£-J4, RAM (A) ~._k*t-T3„ 
[S48] Churning-KeyMWJ^ 



"t?, RAM (A) £T^7V7'M, RAM (B) %/<.y 
[S49] RAM (A) cDF*J^£rRAM (B) ^=?t°— 

[0090] mm^k-^^t^&i A\z.^xmm-r 

5„ ONU 1 0 T'ttO 8ttit!SoTA^D e c h u r 

S08^ffit^ofcB#ti4, OLTtONUl OCOCh 
urn i ng-Ke y iS-SUTV^iV^, a— if-fe/k 
lr*fLT|go/cDe chu rnftfxo-CL*5WIBtt^ 

$>3o uttfo-c, JErroMtt^ft&a^^^i-a^ 

[S5 0] ONU10^O8»f>, ^©fficD^H-- 
S#1"3„ 

[S5 1] tttftv^?¥Si4tt, OSW^b^:© 

[S 5 2] fc-H-flS^^&l 4(4, De c hu r n CD 
•^^^^SB^-fS (NotDechurn) 0 

[S5 3] ^r©te©^tl^e ) 0 8^--S^-t-3„ 

[S5 4] ffi-H-ffr^^&l 4(4, 08tlt4oT 
ft^COChu r n i n g-Ke yWki? 4 5.^? 
Srgff L7c:#£-l;:, 7 7>^ yylfleP V T It, Dec 
h u r n(D-r^^M^i:fjb a 

[S 5 5] ilrLV^h u r n i n g-Ke y t«fLV>C 
humed-VPRSMCtMV^ Dechu 
r nfcffo-CVK. 

[0 0 9 1 ] -£04 51-, Mftv^^ftl 4(4, O 
8»lfLt^f>Chu r n i ng-Keyl^ 

-< 5 ^^t^5t-e©^rfl(4, a-^-ft^asrv^^ lt 

D e c h u r n SrzWtT, a-ft/HJf'itN o t C 
hum t-T3„ 

[0 0 9 2] OLTiONUl OcDChu 

r n i n g-Ke y <Z)-gc£5ttlg LT|U*TD e chu 
r nSrff? ri^f|5©r% t/V©lof;De c hu 
r nSrESlh-fSr t^nifg(c^3 0 

[0093] 7x^*mw<vmm\^^xmwi-?> a m 

1 2(4QNU 1 0cP^ffJfr^j-|g-efo3o ^ 
latf SiJ^¥© 1 3 (4, ±3*Lfc©T'lft^(4€B&1-3o if 
^ftiSCSIf #iaift^a l l a (4, Churned-VP 

[0094] m^mmu^mm^ 1 2 a (4, 7k 

$£fEti#&l 1 a-e|BltL.TV>3Ch u r n e d-VP 
KSfflf«*»C7U"-A!6»6^aiK:-r5. ^LT, Chu 
r n e d - VP^£tf*^^-r^ft$tl/ttf*^^ 

[0 0 9 5] Mx.i4, fflfffi^ hy-A^C0 1OC07W- 
Ac9^T\ VP I = "0 0 1" ("0 0 1" !4^f-x 
©fi?*^Bt#ft:$tlTV>3i , ^Chu r ne d- 

vPiM#tcfBii£tLT^6<b»i-r5 0 sfc, vp 
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I = "0 0 1" icMfc-tZ-Kfrtf-kfrC ltzbtZo 
[0096] *HH*ffcK£ttf** 17I^-A| 

tONUl 0 atfSgff LfcS-a-^[±, Churned- 

vpKSflm*rtF-»fbRSflp#eit#si i 

UiLfcS, ft®27k-A|A^^OChu r n e d - 
[0 0 9 7] ^©±5t, »Mt*fe50NU 1 0 at 

timmmit i o*r tt-ct < , churning 

-Ke y»M3fcB#S8t?!liS:LT, Churned-VP 

[0 0 9 8] Bl 3ttt^7 l/-AtD e c h u r n £H 
^-r5fc*07'i=ty^«^$r^'tEIT*fc5, Ch 
u r n e d - V P * y-fe— ^77 1 1-1 i 

Chu r n e d -VPgilSffif 1 1 - 2 i± 

m 1 2 iiPt#ftW#^-^ft^a#is 1 2 i;mt5„ 

[0 0 9 9] Churned-VP^yt-^?/! 
ll-l!t P LOAMt/KDC h u r n e d - 
VPiggfif&SrSif Lfc#£-t-, Churned-VP 

[0 10 0] Churned-VPK£1!mt#a*f 
l£ll-2i4, Churned-VP^;t-^77^ 
4:7-^ h-f^-7*/H0lOi:LTfflV\ RAMI la 

W-iHtBtSfflf «IH*^a 1 1 ^ttfiifgw 
5) KCh u r n e d-VPK)tf*#<&#t&*«:fT 
5» RAMI lafi, 2 5 67 F>^t*fc^ 17 h'l/ 
^^ft*'t5f f -^««ttl 6 try b&5o 

[0 10 1] L-Ctt, VP I [11: 

0] <D oh, VP I [11 : 4] CO 8 tfy h^RAMl 
la'sOftiW-TK^tU a If? bffiiSrRAM 
1 1 a-.©##&#7 f -*i-f-5„ 

[0102] VPI [11:4] ^rRAMl 1 

aOTKWtLfci^l:, roiocoT KW^iil 6 
tTy h©^M^ s &5fcfe, UKl/^tVPI 

[3:0] (4 tTy h) CD 1 6iI9CDVP HB&flJ t> 3 

[0 10 3] W*,, RAMCD 1 OCDT Kl^i^SfL 

T, l 6iii9 ©VP i SrK^t?#> rcoi eil^wvp 

I (r^fJS-TS a tTy Ht*Sr, RAMI 1 a 
-e&5 1 6 tTy r-cD#tfy VKMLX?-? t LT## 
ii^tlK, Lfe^oT, RAMI la it, 40 9 6fi 
© a fc-y Mi*»WB1iiB*£#-f 5 n t lufcS,, 

[0104] u^imm^ 1 2 (4, fir#* r y - a* 

SfiU ^-Ifir/W-fBiftSlxTV^VP I [1 1 : 
0] 5rft(±ir5„ ^LT, iBLtVP I [11:0] 
©VP I [11:4] SrRAMl 1 a^CDfg^tfJLT K 
VPI [3 : 0] ic^-rste«fc*>5^y 
hOa tTy b'lf#^*WLx-^ t-TSo a t'y h-fif 



« = 1 frfetf, -?r©ir/PS:Bff^-«^fflV^TD e c h u r 
n U a fcTy h-ff S= 0 ft N o t D e c h u r n 

(**fb*ff*>-f^/w-) t^5o 

[0 10 5] HJ 4ftg;7l/-A»bDe c hu r n£ 

!J-A©PLOAMt;VaOChu r ne d-VP^g 
'If WlIZ, VPI [11:0] ="001" ("001" 
ii^dff-T^*) ©fflf##Chu rn£*VCVV5 (at' 

[0 10 6] Chuined-VP^yfe-^77^ 
£^ail-li±, P LOAMt;l/a SrSftLT, 4 1 
h@COChurned-VPf8£1f*WID^fSa 
■f-St, Churned-VP^ yt-^75^0|C 

[0 10 7] Sfc, Chu r ne d - V PSSffiP 

ll-2tt, VPI [11:0] = "001" 
RTf&Vyhtitn (=1) Sr2fc7l^-A©a— jf-fe/uc 

[0 10 8] ^LT, Ch u r n e d-VP^ yir-v* 
77^tPLOAM^;W (PLOAMir/KD{iB£r^ 

LT, El^^i-tr/VFP (dr/VCD&a^^-f/^v^) 60 
ft«T\ VPI [11:4]= "00" £R AM 1 1 a 
CD#f&#-7 K^, 1 6 fy hCDVP I [3 : 0] = 
" 1 " <n®M.K a tfy Ht#«r#§&*'? f -* tLTR 
AM 1 1 a lr##jXtPo 

[0 10 9] rwj;5lC, P LOAMt;l/a SrSfBLfc 
^-7 1/-AroPLOAMdr^bco^M4«T'P LO 
AMdr/Va iifcofcChu r n e d - V Pi££ff#£R 
AMI 1 air#£iA^ tS^Ma^l 2 7? 

ClcDftgl) ^f)VP I [1 1 : 0] = "0 0 1" KM 
)St5t/VOD e c hu r nSrffoTV»<„ r^7?i4V 
PI [11:0] = "001" Hir/VC 1 fc LfccD"?, 
^fcBA^^-fe/VC lODechur n tfSfi^ftSo 

[0 110] — 75\ 'lf#* h U— AcDP LOAMt/Vb 
OChurned-VPKfit, VPI [11: 
0] = "0 1 0" t&t), Chu r nSft-CWftV* (a 

■f-J; 5 ft^'f 5 v^-ev pi [ii:o] ="oio" 

SNotDechur ni45„ 
[0111] r<Dj;5(c N *|Si]CDONU 1 07:14, O 
LT^PLOAMt/HClf LfcCh u r n e d-VP 
tS^tfffBSr, 9t7WACJ,5PLOAMtM»b 

[0 112] rWaO> ^7W-AC03.— ifir^^b 
BPH^fcD e c h u r n^a^rtT^ *tWt5«)t, Jff 

[0 113] ^t*^B^©3rJPA#«^BtoV^T 
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*JPA#«J1SB2 0(4, ATM-PON 

NU 30a~30n (jjUONU3 0) --j*{H-r 
5o »T(4, 3tJPA*»«^S1i 20^OLT20i 
If*. 

[0114] OLT20I1 77 ^fSSMSP^S 2 1 

[0115] 75 ^KSfftiw^a 2 1 t4, h y - 
7^«:sa:5e-f-5o «t *fbssffi? mmm mw^s* 2 2 (4, 

1f# (C h u r n e d -VP&jetifft) «i£(fffl«l<HT 

5, 

[0116] ^fttS5tltffli:»£¥l£ 2 3 (4, Chu 
r n e d-VPMfi^ONU3 0 ^-g&£fg-f5-fc 

mtam^noo st ^-ft^^ftas&^ 2 4 (4, ch 

u r n e d - V PKi£fliF«<©K3fe*-r 5 ^^Srfft^bO 

[0117] Ko^m^-B-it 
ce*r, uichurn) 7 7>fKo^xmm-rz>o o 

LfcONU3 0 atCftb, C h u r n e d-VP^tf 
*«rSfll1-5o ONU3_0aSfltJh*t«*»feO8*»l^a 
^LfcBfi^ Chur ne d-VPRj£1t«&j£flH-3 
rtMChu r ntnf^ 

[0 118] 7 7^iajlffl2 I7?f4, ffllChu 
rn77mm, r«Ch u r n^f5„ 
DJiChu r nyyVcD&fefflfflb LT(4, ONU3 0 
Ml«Churn77m!)TL (0 t 
U , fflChurnSTtWChurn77m 
v (1 t1"5) o 

[0 1 19] fflr-^flsRj&ff #£{f SiJ#P¥S 2 2(4, ON 
U3 0^O8f|^lfLfc»|£, ifflWC h u r n 
77«fi?n, U«Churn77^t'7 h£ 

*i-c^fctt*tff, w»c hum %m?-rz, 

[0 12 0] @1 6(4#I«Chu r n77^fflV*H) 
ICh u r n«?I^t7P-f f - * 
*3, ONU(ri4@5fcD#^- n tJSJj-X. £>|xT*3 9, ONU 
t Wfct 5 7 7 ?tt n $ ft 5 0 

[S6 0] 79^)SMW#a2 IB, ONU (n) & 
WW«Chum77^ (n) §r0t-T 
S. 

[S6 1] ONU (n) ^1?±tid^08«I-lS 

cs 6 2] 7 7?m&mm^&2 1 (4, OS^itlf 



LfcONU (n) 7j\ |5lChurn77^ (n) 

*, l4f)ffl!D»ChurnSTi:*4L'r»Tt5. 
[S6 3] B£^i££«ffi*1fffl##J£2 2(4, fflC 
hurn^fltS. rrT\ fflChu r nT14 O 
NU (n) ClxtLT, 4 0 9 6VP»©Churned 

-vp&fetfm&mm~rz>o onu ( n ) t#LT, 4 

0 9 6 VP^CChu r n e d-VPigtti£DM« 5 
tcT L, ONU (n) d^^yir-^ESgff^a^l- 
SAck^r, 4 0 9 6VP5)Sflt5i»Churn 
Ht^TfcftD, »Churn77^ (n) fclfcf 

[0 12 1] «_htftHJLfc4 5t, a«Chu rn77 
^SrRltT, «Churn77^ONU30^#± 
tl-!?7!)7, UiCh u r nOST^tt? 

[0 12 2] rtLi-i 1 ?, ONU3_0^#«l^bO 

8ftm~.m®Liz#Kmcmch u r n z. 

t^7?#, ffic0^tl7j^M^Lfcl^iCt4»Chu r n 
[0123] St77 ^TKSflSfP^a 2 1 h u 

fi 1 5 *§•£•(- !4, Wch u r nMi*yy>f%m j r, tl 

IChu r n©*tT*i4rcDU]MChu r nSlrf77 
^tr, lUWCh u r n*tT*77^ 

[0 12 4] 1-)fefc>*>, »roONU^a^LTi»lhft 

#i!^0 8«ji^Mf£LfcONU |c n L X WW Chu 
rn«U ^©l||;DaChurniOT7 7^ 
■feybLT, ^cDft!j<Z)ONUf4#«£*5 0 
[0 12 5] -t LT, HfffroONUrolDfflChu r n 
^T^tU4\ «UH50NU©|]lChurn& 
H*&LT^< 0 01 7i4|JJ»5Chu r nflfi^77^£ 

[S7 0] 79^B9:SW«1¥©2 1(4, fflChu r n 

77^ (n) tfoxhZ?-t%imi-Zo 
[S7i] yy^mmmm^2 K4, »chum 

HfTtp77^0TfeS^^^*W-r5o $SJC h u 
rnlfffp77 ^ 0T*M7f-77S7 2^ 17? 
fotUfT^y^S 7 4^T<„ 

[S 7 2] 7 7^SSWff2 1(4, fficOONU^U] 
iChur nHfTfTTttftV^fc*, «Chu r nil? 

yyyyzi t-rZo 

[S7 3] WF»flfla:Sfflf«asfli«fP*a2 2ft, ttun- 

50NU (n) t^LTlOlChurn^tf?, 
[S 7 4] Bt-^fbRS«#^f fM#P¥J£ 2 2 (4, »C 
hu rnifff77^ot55*T' Gfcff-f SHJfflC 
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hurn»Tt5J-e) , »Churnl:«t 

5„ 

[0 12 6] ^_hlftMLfcJ;5(-, WChurnllfr 
f»77^0-C&5l&^tW^, jtfjg-f SONUfclfcfL 
T«Chu r n-HfV\ ^frTSflffllCh u r nflM* 
TLfti^K. SOONUCTUWChurn^fr 

[0 12 7] ^ntiU, S^CDONU^SIMffl 
ChurnS*«4btt, SliChurnlrONU 

*|g^a^1-5it*<, l«<WChurn?r 

[0128] fti;77rs£fMS2 1 ©sassijscife 

*7 7^oV^SiM't5o UlChu r n^TLfc 
ONU©5Sffl^t, OLT2 O^chu r n e d-VP 

ofcB^ ONU3_0^©Churned-VPlff 

[0 12 9] iOi5ft, Churned-VPi^f 
S©t£5£M3$t*l& (LOAi (Churn) ) ^JgHT? 

14, W£, 08tl^I#lfcNftfflIChu rn^H 

[0 13 0] 7 5^K£i*¥S2 lm O 

NU3 0<PgfflftfcC h u r n e d - VPR£flMl0>R 

{b«a:€fflf*Sfllfli!l«i^a 2 2 it, RS3EiS^7 7 ^ 
•fey h£tlX^?>m&\a*, Ch u r n e d-VPRfe 

NU301lfLt«Chur n&3Sfrf-3, 
[0 13 1] ft*?, £»I£tJ/l7?», WChurni; 
^TLfeSM^cOONUtd^J-LT, Churned-V 
Pt£Sflf«»S&£tT 5 K£3Ei&C h u 

r n i H?-£„ 

[0 13 2] 01 8ttH5£3e&fcJ&77^£fflVVfc*&« 
Chut n8k33Mi£jj*1":7t2— ^-r- h-e&5 0 

[S 8 0 ) 77 ^R^ffi^S 2 1 fit. Churned 
-VPR£ff«£^f LfcfL fljttf, 30 0msW 
tONU (n) ?t-^jESSi4^tAc 

5*" (n) 

[S 8 1] Bt^{ki9:Sfir*Sffi»JW#a 2 2 !4, ONU 
(n) KSsht-5«-«^yfe-S?©S6flltf«llfi-5. ON 
U (n) BtflEJhJtKiBfcftSo 

cs 8 2] Bt-^fbKsitsaifs «w#a 2 2 » s ts^jg 

SM77? (n) #1 fcfco-CV^ONU (n) # % 
Sa0 8^SltS»L/tB^t, fcP>fc*T#Jj$Chu r 

[0 13 3] JM-tf^W Ufc J; 5fc, ONU 3 Oi^LT 



77/^1 t LT> ffS»Chu r n^5iitL 

UJSJCh u r nSrfloT, Chu r ne d-VPl£i 
$ft£j£fre£5©T\ OLT2 0 fcONU3_0 tOCh 
u r n e d -VPRSffiffi©R£*-&£ISlk-f 5 £ fc 

[0134] ftt77 2 1 ORgMaS:* 

ST77^toV^RWt5. iMChurn^Tl 
fcONU3 0^ KSSgfcChu rn*BSc^©{Bfb!&» 
(O^B-ettSI^^ L,fc#a-fcHU Churned-VP 
R£tt#»R)£M&^7LT^ftV^fc(Cft;5 0 Z 
CT\ 77»llfe2 1T1i 1 R5tH&*^77 
yfmm. IITL-C^ftWJ-g-ri, SSJE3fe*^T7 
y^^r-fey 

[0135] * LT, BS-^ftSSffiP MW^& 2 2 
fI*^T77^fxy^U 

[0 13 6] m 9i4R£M&*^T7 7^£rffl^fci!U 
iChur n&a^KlSr^-t-^n-f^-h-C&So 

[S9 0] ONU (n) AS^«%Ufc»&M:, R£S 
»^7f*5 r t Sr*-riSSM&*5ST 7 7 ^ 

(n) Sri t-fSo 

(S91] fft#fkKSttf«26flrW«i^S2 2H:, ONU 
(n) ir*f1-5«-a^yfe-^ro2SflrSr(f>»fi-5. ON 

U (n) ttflf±^«8i*5o 
[S9 2] flMNhRSfflf«SSfll«IW^a2 2H:, S£H 

3S*ST7 7^ (n) aSltftotV^ONU (n) 
Wa0 8^ffiicS^LfcSFt, &bfc*TW»Ch 

u mzmn-rzo 

[0 1 3 7] «±tftB7lL/cJ; ONU30_©tII 
t>#*£Lfc»£J;:Hu RSH&*5£Ty7^£rl fcb 
T, S^MSChu r n*ff 5«fi)ctbfc 0 ;W:± 

ChurnWot, Churned-VPlSffS: 
Mftli©^ OLT2 0 tONU3_0tOChu r 

ne d-vPKS1f«©aa:^-S:SrBSih1-Sit^Br 

[0 13 8] ftt7 7»«¥S2 lOChurn 
M3fetp7 7^^O^TtftH^-r5 0 ChurnSOT® 

^ftot, ChurnI$imaChurn« 
■f-5^TIHt^&»J, RSJCSCh u r ntfSjEftfcfrfrih, 
ftV^^&So 
[0 13 9] Lfciiot, 7 7^£M*lfS2 1 }4, 
Chu r njg&7 7^£R(7, ChurnlWW 
r0575myht5, ChurnIW77^t 
7 h LTV^IW (OLT 2 O^b^ff SftS^ y-fe- 
•7©Mi±»Mi^5) ONU30HChu r 
n e d-VPSSf ifflltMf ^fcofcf^li, £ 
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5jc£wa i t £it\ ChurnlttTlrgflSC 
hu r n£rHt?-f 5 0 ^ftMJ;^ OLT20iONU 
30tOChu r ne d - V PiSSfif ffiCDfSS^— SfcSr 

[0 14 0] ftm^9^ r RS«»#S2 
#7?^toV^RMtS. «Churn^TLfc 
gffltpcDONUi^U OLT20#lSMChur 
n *ff 5 #£-ti, ^»^ffl*gfi<t 5 ONUWK 
iM5*77^OLT20l^j/ M"5 0 
[0 14 1] OLT20B, K15S:I*7 7»ty 
h£;h,fcONUfc*frU KSItChu r n£tT5„ R 
£M$C h u r n^Tt?t8SSgfeS*7 *7?*9 V T~t 
5 0 rWa^ fflChurnr^LfcChurn 
e d-VPSS1ff*S:0 8^«tfK3Safe-t-5ri:*Snr« 

[0 14 2] -7?, KgjgijfrS*:??^ ONUWi 
tu i @ffl^Sl&r* i onuim^ i v p ] ©is 

(cfi. -t-^r©ONU}c*fLH-t§:^r*^5 0 

[0 14 3] it 1 ONUtio^ 1 VP I hmWctZ, 
:tt\ llHlCDiaSSKChu r n!i, ChurnM 

MMftX^TX^ 5fcft, c h u r n&jtEafe«mi$|!l] 

[0 14 4] St77^£M#¥l2 KDRSK&H 
tft»75^l!:oV^RWi-5. IS^M&Ch u r nHU 
Chu r n e d - V PKJgfflf MgIWl-?fo5fc 

[0 14 5] K£M&JS*Tf79:/©-fey ffio 
ONU^6©5*Srwa i t S*5rfcTffl5a**B6 
JhU Chu r n^^M&««ia««5t|lIfi^S<t- 
S„ WclSMChu r n»®,a^]IIlCO^T[2l2 0 
-12 3£ffl^Tf™-f-5„ 02 0, 02 1{3:fS£H& 
Chu r nHW©Mfl|^t7n-f t - hffc 

a. 

[S 1 0 0) ^ft^Sff W 2 2 (4, KJg 
HefcS*7v^si^*>S:2pJ»rrs (SBT^ONU^ 

0 a-3 On O 1 ONU X hmfeW-ik^frhZfi^fa 
SrWBfl-S) o l^bl^f^SlOl- Oftki* 

[SI 0 1] Bt^Bg^ff «^ff 2 2 ft, SE 

ND77? (7 7^i»€ffi!l«l#©2 ltt, OLT20# 
Chu r n e d - V PKJgffif «£Mf UO>5#3-tt, 
SEND77m?ht5) ifiy^tS, 

[0 14 6] SEND77^1t3!)nif0C^5S-e 
#«L (7fy7S 1 0 lfc*fc0 38i-) , S END77 
^0/^^T?7S 1 o 2-4t<„ 

[SI 0 2] 75^S£M1W¥S2 lfi, SEND77 



[0 14 7] lit, 7T5-/S 1 0 3£t^P>M?lM 
3£#5 0 Mx.fi, ONU3 0 a, 3 0 bStf3 0 c tc 
*fUrK3t5*e*asabofct>Ofc-r5i:, ONU3 0 
a, 30bRff30cO3 oOM^Mg^ff^ttS, 
&T*B:, ONU10 a tttSSSISC h u r nOft 

[S 1 0 3] 7 7^nRjE{W«^a2 1 12, 

[S 1 0 4] 7 7^^iW»^®2 1 r±, fgfesgfe^fi 1 
4 J 7 9^4rlir1-5 0 

[s i o 5] ^itm&mmmm^&2 2», ch 

u r n e d - V PKSHSKlJHfcV P I £d? y h U C 
h u r n e d - V PSS1ff«©jg« 0* k k 
= 3) fcRJ£*-S. 
[SI 0 6] Bff^bSg^a^m*J»#S2 2f±, Ch 

u r nmn^yy^it^^mm-r^. lnm^u 

oictezmx-WMi, (xt^s i o e zmvM-f) , 

Offlg^iiXT-7 7'S 1 0 7-4t<„ 
[SI 0 7] ONU 3 0 a^0 8ftl»^l|t)Lfc 

^sy^U 77^1/ibaxr?7sil0-fi 
77^0ftP)77?7S10 8^T<. 
[SI 0 8] 9£#ffcf££'lf*£ffiffiM¥l&2 2 ft, Ch 
urned-VPtSMJMU Churned- 

v pwtfen 1 nj&fln-sgn: k i y / y 
v (k = k-i) u mimmz<gmi-z. 

[SI 09] k = 0/fbi^TU k 0t£(bXTyy°S 

[s 1 1 o] mw&i&iim&fcmn¥Bt2 2», m« 

Ch u r n£rfT9„ 
[0 14 8] g|2 2i4ACK7< S'ir — -^OSIf^aBt© 
7n^ft-[^tlt'fc5 0 OLT2 O^Chu r 
ned-VPRSfimSritUfci^ ONU 3 0 a 3* 
Eft C h u r n e d - V PKtfim*Stt5 t , A 
CKt< ?/-lr-> ? SrOLT2 O^jEg-f 5„ 

[s 1 2 o] ^itwtmmmmm^wtz 2*>cch 

urned-VP^Mffllfft (MxJi, 3 ESUf 
Lfcfe) , -£l$|Wl*3 mx.it, 3 00msW) 7?A 
CK* S '-fe-^©ig«:^3b5^W-aif 5 0 ^-f AT7 h 
Ufc#£-fi*7 t s/7 , s i 2 3-n ^bxtmfi\iy~y-y 

7S 1 2 1~4t<„ 

[SI 2 1] ChurnM^77^i^^j|f 
■1-5 o l<o«^»0Kft5*TffirtiL (^ry7si2 
l-SrUflig-f) ^ 0©t&tt^7y7sl2 2^T<„ 

[s 1 2 2] yy^mmmm^m2 1 aajsjEafeim 

[S 1 2 3] 7 9^ r K!tWW#a2 1 tt, 
77^1 i^5„ 

[S 1 2 4] l«#fl«J&flm36flr«»¥S2 2tt, lUffl 
Churn Srfl 5 „ 
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[0 14 9] H2 3ttfg , ^i:&Ch u r nH7^©:7p 
[S 1 3 0] -r-iTroONUWlS/tM&^fTfi^^^Sr 

smb. K3ejE*nfff #ys 

STi^^r^^S 1 3 1-4t<<, *5t?ftl+^M0 
* 5 * t?aa:£H &*tT (f 7 y 7 £ l£tf t j- 5 ( * -r 

[SI 3 1] SEND77^0iat, ffiCD^ylClfi? 

[0 15 0] 2fctllt^tiSSff«±»t^S2 3(CO^ 
-CmWI-So WC h u r n5S7«, Churned- 

vPKJgfimroK^M&tfSftrmfii, OLT2 

0#ONU30tMLTChu r n e d-VPKfe1S« 

[0151] ^©fcft, ^*-enMfe^©Mia-c\ ol 

T 2 0 iONUmcCh u r n e d-VPR£fif$R 

^KS^f-Sc t ft o fc*-S t ft o fcttlB** 

[0152] *^TiiBf^i£5£fimi:## 

¥g:2 3£t£fj\ ONU3 oaSjgffl^ aiChurn 
^T^hy^'tLT, Churned-VPKSi*© 

Lfc„ rtli'i^, iSrb^IBT'OLT2 0iONU 
3_0 icOCh u r n e d - V PlS^ff m^&^f-^t 
fcofc#£-Cfc, IttChurnt-t^ri^ 

[0153] * fc, Churn (4, OLT20i 

ONU_30_tfflCh u r n e d - V PW&W 
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